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Claims. 
This invention relates to improvements in door 

Operating apparatus for vehicles such as subway 
CarS, Street cars, electric trains and the like. 
The main object of this invention is to provide 

an improved and simplified form of electrically 
Operated door mechanism for vehicles. 
The multitude of objects of this invention in 

Wolve the many functions of the apparatus and 
Will best be understood by detail description of 
the construction and operation thereof. 
This invention resides Substantially in the com 

bination, construction, arrangement, relative lo 
cation of parts and circuital connection, all as 
Will be set forth in the description in connection 
With the drawings and in the appended claims. 
In the drawings, 
Figure 1 is a longitudinally central cross sec 

tional view through the door operating motor of 
this invention; 

Fig. 2 is a circuit diagram of the apparatus 
Of this invention employing the motor of Fig 
lure 1 aS applied to a three door Vehicle having 
a single folding door at the rear, a double fold 
ing door at the center of the vehicle and a double 
folding door at the forward end thereof. 
The motor comprises a Suitable casing having 

the usual field winding 2 diagrammatically illus 
trated and the usual armature 3 likewise dia 
graninmatically illustrated. The armature 3 is 
nouinted upon a shaft 4 which is journaled in 
the casing in the bearings 5 and 6. This shaft 
has a central bore extending therethrough and 
has at the end internal threads on the bore. 
At 8 is a longitudinally, slidable shaft having 
peripheral threads intermediate the ends thereof 
at 9 for engagement with the internal threads in 
the portion of the shaft. The casing has 
a cap 0 at One end With an externally threaded 
boss upon which a tube or cylinder is Sup 
ported. This tube has an internal longitudinal 
rib 2 which interlocks with a slot on the pe 
riphery of the disc 3 which is secured to the 
end of shaft 8. 

Likewise attached to the threaded end of the 
shaft is a lug i? Which is pivotally connected 
through the link 5 to an arm i, rigidly se 
cured to the shaft 3 upon which a door or 
similar device to be operated thereby may be 
mounted. Link 5 and lever 7 are pivotally 
connected by means of a pin or bolt S. When 
the notor is energized causing the armature 3 
and the shaft A to revolve, the shaft 8 travels 
longitudinally to the left and does not turn 
because of the interlocking of the disc 3 with 
the rib 2. The movement of shaft 8 through 
the connections causes the rotation of Shaft 8. 
When the motor is energized in the reverse di 
rection, the shaft 8 returns to the position shown 
revolving the shaft 8 in the opposite direction. 

(Cl. 105—341) 
The motor as described and as applied to a 

circuit Such as shown in Figure 2, is designed 
So as to withstand energization when stalled. 
AS Will appear from the description of the oper 
ation of the circuit, the motor remains ener- 5 
gized at the end of its stroke in either direction 
thereby holding shaft 8 in the extreme of either 
Of its positions until the motor is energized in 
the reverse direction. 
The circuit of Fig. 2 illustrates the applica- 10 

tion of a motor of this type to the operation 
of the doors of a vehicle. The vehicle is indi 
cated as outlined at 20 and is provided with 
two pairs of double leaf folding doors 2 and 
a single double leaf folding door 2' which, as 15 
illustrated, is the rear door of the Vehicle, The 
motors for Operating these doors are shown at 
2A, 2B, 2C, 2d and 2E. 
The motor 2A opens and closes the door 2. 

The motors 2B and 2C open and close the left 20 
and right hand Sections of the center door re 
spectively while the motors 2D and 2E open and 
close the left and right hand Sections of the 
front door respectively. Each motor is provided 
with four terminals, two for the field winding 25 
and two for the armature. One terminal of each 
armature is grounded through the connection 22 
and the other terminal of the armature is con 
nected in each case by Wire 23 to the common 
point of the three resistances 24, 25 and 26, 30 
which are provided for each motor. At 2 is the 
connection from the positive side of the current 
source which, in the case of a Subway car for 
example, is the six hundred Wolt direct current, 
third rail. As of course is common with such 35 
systems, the negative side of the current Source 
is grounded. Connection 2 extends to one of 
the fixed contacts of the double pole switch 28. 
The opposite contact of this switch is connected 
by Wire 29 to one of the spring fingers R of the 40 
drum switch 30 which is operated by the motor 
2A. The other spring finger R is connected 
by a wire 3 to the left hand fixed contact of 
SWitch 28, The corresponding contact is con 
nected by wire 32 to the car controller which con- 4.5 
trols the vehicle operating motors. Thus the mo 
tors which Operate the vehicle are energized 
through the controller in accordance With the 
usual practice, which controller is in turn ener 
gized through the contact R of the drum Switch 50 
36. Wire 32 is connected by a jumper to the 
left hand contact of a single pole, double throw 
SWitch 36 and the corresponding contact is con 
nected by Wire 33 through a Suitable resistance 
to the grounded signal lights 34. When these 55 
lights are energized in normal operation the ve 
hicle operator, who is at that end of the car, 
knows that the rear door 2' is fully closed. 
Wire 29 is connected by Wire 37 to Wire 39, 

which, in turn, is connected to the upper spring 60 
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2 
fingers I and J and A and B of the drum switches 
49 and 5 Í. AS illustrated in the drawings, the 
upper spring finger I is connected by Wire 33 to 
Wire 37 which is the same thing as if it were con 
nected directly to Wire 39. Drum Switches A6, 
59, 5 and 53 are manually operated. Wire 39 
is also connected by Wire 4 to the upper Spring 
fingers M and N of drum Switch 50. Wire 39 is 
also connected by wire 52 to the upper spring 
fingers E and F of drum Switch 53. 
The lower spring finger A of drum Switch 5. 

is connected by Wire 54 to resistance. 25 and to 
one terminal of the field winding of motor 2D, 
In a similar way the lower spring finger E is 
connected by Wire 55 to the resistance 25 and One 
terminal of the field winding of motor 2E. The 
lower spring finger B of Switch 5, is connected 
to wire 56 to resistance 24, and the other terminal 
of the field Winding of motor 2D. The lower 
spring finger F is connected by wire 57 to re 
sistance 24 and the other terminal of field wind 
ing of motor 2E. The lower spring finger I of 
drum Switch 49 is connected by Wire 58 to resist 
ance 25 and one terminal of the field Winding 
of the motor 2B. Lower Spring finger J is con 
nected by wire 59 to resistance 24 and the other 
terminal of the field winding of the motor B. 
Lower spring finger M of drum SWitch 5 is con 
nected by wire 60 to resistance 25 and one ter 
minal of the field Winding of motor 2C. ICWer 
spring finger N is connected by wire 6 to resist 
ance 24 and the other terminal of the field wind 
ing of motor 2C. 
At 62, 63, 64, 65, 6 S. and 67 and 0 are drum 

switches which are operated by the motors 2E, 
2D, 2C, 2B, and 2A respectively, 
The lower contact of Switch 28 is connected 

through resistance 68 to wire 69 which connectS 
to one terminal of the snap switch 7. The other 
terminal of this switch is connected to one of 
the terminals of push-button Switch 7 and the 
other terminal thereof is connected by wire 2 
to the middle spring finger S. Wire T2 is con 
nected by wire 3 to one terminal of one or more 
of the Switches, which are treadle operated in 
accordance with well known practice. The other 
terminals of the treadle operated Switches are 
connected by wire 75 to one terminal of the Sin 
gle pole, double throw switch 92. Wire 5 is con 
nected by wire 76 to the grounded Solenoid Wind 
ing 7 8 of a relay. The plunger of this relay is 
provided with the four contact members 9, 89, 
8 and 82, each of which cooperate with a pair 
of fixed contacts. Members 8 and 82 inter 
connect their associated contacts as shown in 
the drawings when the solenoid is deenergized. 
One contact controlled by member 79 is connected 
by Wire 83 to resistance 24, and One terminal of 
the field Winding of motor 2A. One contact Con 
trolled by the member 8i is connected by Wire 
84 to resistance 25 and to the other terminal 
of the field winding of motor 2A. The lowermost 
spring finger S of drum switch 30 is connected 
through resistance 85 to wire 75. Wire 69is con 
nected by wire 86 to the uppermost Spiring finger 
S. Wire 86 is connected by wire 8. to one termi 
nal of the switch 89 which is of the type frequent 
ly employed on vehicle doors as a Sensitive edge 
or reversing switch as is well known in the art. 
This device involves a flexible casing mounted 

on the forward edge of the door and arranged 
to close the switch 89 when pressure thereon is 
caused by the door striking a person or object in 
its path when closing. The other terminal of 
SWitch 89 is connected by Wire 88 to the middle 
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spring finger T. Lower spring finger Tºis con 
nected by wire 90 to wire 75. Upper spring 
finger T is connected by wire 9 to the left hand 
terminal of Switch 92. The corresponding ter 
minal of this switch is connected by Wire 93 to 
the signal device 94 which is grounded. The up 
per terminal of Switch 92 is connected by wire 
95 to Wire 96 which wire terminates at the lower 
spring finger of each of the switches 64 and 66. 
The upper spring finger of these Switches are 
connected by a wire to Wire 72. 
The uppermost spring finger of Switch 0 is 

connected by Wire 8 to one of the terminals con 
trolled by member 82. One of the terminals con 
trolled by member 8 is connected by wire OT to 
the lowermost spring finger of Switch 00. The 
middle Spring finger is connected to the resist 
ance 26. The other two contacts controlled by 
members 89 and 8 are grounded as shown, while 
the two remaining contacts controlled by mem~a 
bers 79 and 80, are connected to wire 39. The 
uppermost Spring finger H of drum Switch 53 is 
connected by wire 0 , to the lowermost spring 
finger of drum Switch 62. The uppermost Spring 
finger G is connected by wire 02 to the upper 
spring finger of Switch 62. The middle spring 
finger is connected to resistance 26. The lower 
Spring fingers G arid H are grounded. Upper 
spring finger E) of drum Switch 5 is connected by 
Wire f to the lowermost Spring finger of drum 
Switch 63. The uppermost spring finger of this 
Switch is connected by wire to the upper 
spring finger C of drum Switch 5. 
The lower spring fingers C and D are grounded. 

The upper spring finger P of drum switch 50 is 
connected by Wire O3 to the lower spring finger 
of drum Switch. 65. The upper spring finger of 
this switch is connected by wire 04 to the upper 
spring finger O of drum switch 50. The lower 
Spring fingers O and P of this switch, are ground 
ed as shown. The upper Spring finger T of drum 
switch 4, is connected by wire 165 to the lower 
Spring finger of drum switch 67. The upper 
spring finger of this Switch is connected by wire 
06 to the upper spring finger K. The lower 

Spring fingers K and L are grounded. 
In describing the operation of the apparatus 

set forth in Fig. 2, it will be assumed, as shown 
in this figure, that all of the apparatus is in door 
closed position and Set for normal Operation. 
Current flows in the positive side of the current 
Source through Wire 27, down through switch 28, 
(it being noted that the movable poles of this 
Switch as is usual with a double pole switch, are 
mot interconnected) resistance 68 to wire 69, 
where it stops at SWitch 70 which is normally 
closed, and also through wire 85 to upper spring 
finger S which is out of circuit with the other 
spring fingers, through wire 87 to the sensitive 
edge switch 89 which is open. Current also flows 
through wire 29, Spring fingers R, which are in 
terconnected, wire 3f, the other leg of switch 28, 
through wire 32, to the motor controller, the rear 
door being closed. So that Spring fingers R are 
interconnected. Current is delivered to the main 
controller and through it to the motors So that 
the car may be operated. 
Current also flows from Wire 29 through Wire 

38, interconnected spring fingers I Wire 58, re 
sistance 25, wire 23, armature of motor 2B and 
thus to ground through connection 22. Current 
also flows through the field winding of this mo 
tor and through resistance 24, back to the com 
mon connection of the resistances. Resistance 
26 is connected from one terminal of the arma 
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ture winding, through the upper pair of Spring 
fingers of drum Switch 67 and thence through 
wire (6, through interconnected spring fingers 
K to ground. The result is, that the motor is 
energized and the armature is shunted through 
resistance 28. Thus the motor 2B holds the left 
hand section of the center door 2f closed. Cur 
rent flows from wire 37, through wire 39, Con 
tact member 80, Wire 84, resistance 25 and 
through the armature winding by Way of Wires 
23 and 22 to ground. Current also flows through 
resistance 24 to the other terminal of the field 
winding. The armature wire 23 is connected 
through resistance 26, and the upper pair of 
spring fingers of switch OO, and through wire 
O8 and contact 82 to ground. Thus motor 2A is 

energized with reduced current to hold the door 
2’ closed. Current also flows from wire 39, 
through wire 4, Spring fingers M, Wire 60, re 
sistance 25, wire 23, armature Winding of motor 
2C, and thus to ground through 22 holding the 
right hand section of the center door 2 closed. 
Current is also delivered from wire 60 to one 
terminal of the field Winding, the other terminal 
of which is connected through resistance 24 to 
resistance 25. Resistance 26 is connected 
through the upper pair of spring fingers of Switch 
65, wire C4 and interconnected spring fingers O 
of Switch 59 to ground. In a similar way, Wire 
39 supplies current through drum switch 5 and 
53 and 63 and 62 to motors 2D and 2E respec 
tively holding both Sections of the front door 
closed. It will be seen then, that with the parts 
in the position illustrated in the figure all doors 
are closed and are held closed by the energized 
motors whose armatures are shunted by the 
resistance. 
Furthermore current is supplied to the main 

controller and signal lights 34 are energized 
through switch 36 and wire 33 to indicate that 
the door is properly closed. 
When the vehicle is brought to a stop, the op 

erator may open the front doors 2 as follows: 
He rotates the drum of Switch 5 so that the 
contacts thereof interconnect fingers B and 
fingers D. The current then flows from wire 
33 (which is always energized when Switch 28 is 
closed) through spring fingers B, wire 56, one 
terminal of the field of motor 2D and also 
through resistance 24 to the armature of motor 
2D and thus to ground. Current also flows 
through resistance 25 to the other terminal of 
the winding. Motor 2D is thus energized in a 
'everse direction and as Soon as it begins to move, 
it, operates drum switch 63 so that the connec 
tion between the upper pair of Spring fingers 
thereof is broken a second time, this circuit hav 
ing aiready been broken when Switch A is oper 
ated from the position shown in the figure. Thus 
the motor 2D continues to Open the door Until 
near the end of the stroke when the lower pair 
of spring fingers of drum switch 63 will have been 
energized, thereby throwing resistance 25 across 
the armature circuit, slowing the motor down, 
and supplying it with enough current to hold the 
door open Without overheating of the motor. It 
is hardly necessary to trace the circuits for ac 
complishing the energization of motor 2E to open 
its half of the front door when SWitch 53 is 
swung over to interconnect Spring fingers F and 
spring fingers H. The operator at the same sta 
tion or another operator at another Station, aS 
may be desired, may, in a like manner, reversely 
energize the motors 2B and 2C by operating 

3 
switches 40 and 59 respectively to interconnect 
the pairs of Spring fingers J, L, N, and P. 
When the center doors open, drum Switches 64, 

65, 66 and 6 are likewise operated to intercon 
nect the spring fingers thereof, in an obvious 
manner. As is apparent, each section of the for 
ward or center doors may be opened independ 
ently of the other section. The operation of 
either section of the center door causes the opera 
tion of the corresponding drum switch 64 or SS, 
With the result that Wire 95 is connected to Wire 
2, thus closing the circuit controlled by push 

button Switch . . Current Will then foW fron 
the Scurce through wire 69, switch , (which is 
normally closed and which, when opened, pre 
vents the following operations, namely, of open 
ing the rear door) Wire 96, either or both of drum 
Switches 34 and 66, back through the connection 
to wire 22, wire 73 to the treadle switches 74. If 
there is a passenger Standing on the treadle at 
the rear door with the intention of leaving the 
vehicle, one or both of these switches will be 
closed with the result that current will flow 
through wire 75, wire 76, and Winding E8 to 
ground. The energization of the winding 3 
will nove the plunger so that members 3 and 3 
interconnect their contacts and members 83 and 
82 disengage their contacts. Current, then flows 
from hormally energized wire 39, through men 
ber 79, wire 83, the field winding of motor 2A and 
Wire 84 across which are connected the resistances 
24 and 2.5, and Whose common terminal is con 
nected to ground through wire 23, the armature 
of motor 2A and wire 22. The disengagement of 
member 82 from its contacts will break the 
shunt Of the armature through resistance 26. 
AS this door approaches full open position, drum 
Switch 99 will be operated to interconnect 
the lower Spring fingers thereof, again shunting 
the armature through resistance 26 and slowing 
the member down to a stop. 
The operation of motor 2A likewise operates 

drum SWitch 30 breaking the connection between 
Spring fingers R and disconnecting the main ca: 
controller from the current source so that the car 
may not be Started and also breaking the circuit 
to the signal lamps 34 indicating that the door 
is open. The operation of drum switch 33 also 
interconnects all spring fingers S. The result is 
that current may then flow from resistance 68 
through Wire 85, the upper pair of spring fingers 
S to the treadie switch 4, providing a different 
circuit for these Switches in the event that the 
center doors are closed, breaking the circuit 
thereto through either or both of SWitches 34 and 
66. Current also flows fron wire 86 to the Sein 
Sitive door edge Switch 89. Current flows from 
the lower Spring finger S through the holding 
resistance 85, wire 75, wire 76 and winding 8 to 
ground, maintaining the relay Switch in operated 
position. The circuit from Switch 89 continues 
through Wire 88, the lower pair of spiring fingers 
T and wire 98 to wire T.S. However, as soon as 
the door 2 is fully open, the lower pair of Spring 
fingers are disconnected which is occurring at the 
time that the circuit through the lower pair of 
spring fingers T is being made to switch 89. The 
result is, that the holding circuit for Winding 78, 
through resistance 85, is broken. If the treadle 
has been cleared so that Switches 4 are open, 
the door will then begin to close, since winding 
78 Will be deenergized and the contact members 
79, 80, 8 and 82 will return to the positions shown 
in the drawings. The door will continue to close 
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until fully closed breaking all connections be 
tWeen Spring fingerS S and T and making the 
connections through spring fingers R, to light 
the lights 3i and put the power back on the 
main controller. 
However, if the door in closing should strike an 

obstruction such as a person, so that SWitch. 89 
is closed, current will pass through wire 86, Wire 
8, Switch. 89, wire 88 and the lower pair of Spring 
fingerST, Which remain interconnected until the 
door is substantially closed, or, at a point where 
no one could be caught in it, through wire 9, wire 
75, wire A6 and winding 78 to ground. The ener 
gization of Wire 8 again Sets up circuits to cause 
the door to open as previously described. The 
door Will continue to Open to full open position 
because of the interconnection of Spring fingers 
S and the connection between the lower pair being 
Only broken. When the door has fully opened. 
After the door is fully open with the treadle 
cleared and the obstruction removed. So that 
SWitch 89 is Open, the door Will again start to 
Wards closed position, the holding circuit through 
85 having been broken as the door attained full 
Open position. The door Will then continue to 
close until fully closed unless it strikes another 
obstruction. After the door has completely closed 
and an object is caught in the door SWitch 39 Will 
be closed and the upper contacts of drum SWitch 
T. Will interconnect putting current through Wire 
9, switch 92, wire 93 and the signal device to 
ground, notifying the operator of the fact that 
Someone is caught in the door and not to start the 
Vehicle. 
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The rear door 2 may likewise be opened inde 
pendently of the operation of the center doors 
2. This is accomplished by means of Switch . 
When this switch is closed by the operator, cur 
rent, flows from switch through to wire 2, to 
treadle & SO that if there is a perSon present On 
the treadle so that the switches E are closed, the 
door Will then open and the regular Cycle of op 
erations will be gone through as previously de 
Scribed. 
The operator may likewise open the rear door 

with no one standing on the treadle by simply 
moving Switch 92 to connect wire 95 directly with 
wire 5, thereby energizing winding 78. At this 
time, the bell 95 is taken out of circuit, mainly 
because its electrical characteristics are Such that 
it would provide a direct short circuit around the 
winding 78, interfering with the operation of the 
Winding 8. However, this switch is not needed 
at this time, since the operator is constantly con 
trolling the rear door. Of course, by opening 
switch 28, all the door operating equipment is 
thrown out of operation. At this time, current 
nay be Supplied to the main controller through 
Wire 35 and Switch 36 which Will be SWung to its 
other position and thence to the main controller. 
Likewise by opening the normally closed Switch 

, the rear door will be thrown out of operation. 
From the above description it will be apparent 

that this invention resides in many principles of 
construction and operation which may be in Some 
cases embodied in other physical forms Without 
departure from the Scope thereof. I do not there 
fore, desire to be strictly limited to the disclosure 
as given for purposes of illustration, but rather 
to the scope of the appended claims. 
What I seek to secure by United States LetterS 

Patent is: 
1. In a vehicle as described, the Cornbination 

comprising a pair of doors, electric motors for 
operating the doors in either direction, means 

2,084,415 
including control circuits for energizing one of 
Said motors, means operated by that motor in 
cluding control circuits connected to the other 
motor for preparing it for operation and treadle 
control means in the circuits of the Second motor 
for completing them. 

2. In a vehicle, the combination comprising at 
least two doors, an electric motor for Operating 
each of Said doors, circuits for energizing both 
of said motors, means for completing the circuits 
for One of said motors, means operated by that 
motor for partially completing the circuits to the 
Other of Said motors and treadle control means 
for completing the circuits of Said Second motor. 

3. In a vehicle the combination comprising at 
least two doors, an electric motor for operating 
each of said doors, circuits for energizing both of 
Said motors, means for completing the circuits 
for One of said motors, means operated by that 
motor for partially completing the circuits to the 
Second motor, treade means for completing the 
Second motor circuits, and means in the circuits 
for each notor and operated by the respective 
motors for slowing them down at the end of their 
Stroke in either direction. 

4. In a Vehicle door Operating System aS de 
scribed the combination comprising a pair of 
doors, an electric motor for operating each of 
Said doors, circuits for energizing said motors, 
manual means in the circuits of one of said no 
tOS for energizing it for Operatio in either di 
rection, means controlled by that motor and con 
nected in the circuits of the other motor for 
partially completing the circuits thereto to effect 
operation of the motor in either direction and 
passenger operated means for completing the 
circuits to Said second motor to operate it in 
either direction. 

5. In a Vehicle the combination Comprising at 
least tWO doors, an electric motor for Operating 
each door, circuits for said motors, means in the 
circuits of one motor and controlled by the oper 
ator of the vehicle for efecting the operation of 
that motor in either direction, means operated 
by that motor and connected to the circuits of 
the other inotor for preparing its circuits for 
operation in either direction and passenger con 
trolled means for completing said circuit. 

6. In a vehicle the combination comprising at 
least two doors, an electric motor for Operating 
each door, circuits for said motors, means in the 
circuits of one mótor and controlled by the oper 
ator of the vehicle for efecting the operation of 
that notor in either direction, means operated 
by that motor and connected to the circuits of 
the second motor for preparing its circuits for 
operation in either direction passenger controlled 
means for Cornpleting the prepared circuits of 
the Second motor and means in the circuits of the 
Second motor for energizing it independently of 
the first notor. 

7. In a vehicle the combination comprising at 
least two doors, an electric motor for operating 
each of said doors, circuits for energizing both of 
said motors, means for completing the circuit for 
one of said notors, means Operated by that motor 
for partially completing the circuits to the second 
of said motors, means for completing the circuits 
to the Second of Said motors, and means operated 
by each motor for inserting a resistance in the 
armature circuit near the end of the stroke of 
the doors in either direction to slow the motors 
down to a stop and maintain them energized to 
hold the doors either opened or closed. 
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