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952,698. 
Application filed July 11, 

To all whom it may concern: 
Be it known that I, JoEN E. Boy CE, a citi 

Zen of the United States of America, resid 
ing in the city, county, and State of New 
York, have invented new and useful In 
provements in Means for Operating Ele 
vator-Door Locks, of which the following is 
a specification. 
My invention relates to single push-button 

controlled electric elevator systems, and has 
for its object to provide a system of control 
which embodies novel means for preventing 
any operation of an elevator other than 
normal. 
A further object is to provide automatic 

means for preventing an elevator car from 
being moved until all hatch way doors are 
closed and locked and preventing a door 
from being opened except at such time as the 
elevator car has come to rest adjacent to a 
hatch way landing. 

Further objects will appear more fully 
hereinafter, the novel combinations of ele 
Ilients being set forth in the claims. 

In the accompanying drawing, Figure 1 
illustrates diagrammatically a single push 
button elevator system embodying my in 
vention in which three floors or landings are 
shown although any number of floor land 
ings may be used necessitating merely a du 
plication of certain parts of the apparatus 
as shown. Fig. 2 shows a form of door lock 
which I unay use and which I have clainned 
in an application co-pending here with, filed 
July 11, 1905, Serial No. 269,182. 

In Fig. 1, 10 designates a main line switch 
which serves to connect the source of elec 
trical supply denoted by -- and - to the 
feed wires 1 and 2. 

3 (lesignates an electrically operated 
switch comprising a solenoid 138 and core 
144, the latter operating to lift, when suf 
ficiently energized, two contact disks S and 9 
which are insulated therefrom and from 
each other. The contact disk S upon being 
lifted will place into electrical connection 
the stationary contacts 4 and 5. In like 
manner the disk 9 when lifted connects to 
gether the stationary contacts 6 and 7. 

12 designates a floor controller and com 

Specification of Letters Patent, Patented Ya". 22, 1910. 
1905. Serial No. 269,183. 

prises a number of stationary contacts such 
as 13, 15 and 16, 18, etc. These stationary 
contacts are arranged in pairs, each pair 
having a movable contact or bridging piece 
such as 14 and 17, etc., which serves to bridge 
or connect together the contacts in each pair. 
These bridging pieces are operated upon the 
movement of the elevator car, being posi 
tively connected to some moving part of the 
hoisting machinery. Therefore, the position 
of the various bridging pieces on the floor 
controller with respect to their stationary 
contacts is dependent upon the position of 
the elevator car in the hatchway. 22 and 23 
designate similar contacts which are also a 
part of the floor controller 12, the bridging 
pieces of each pair of contacts 22 and 23 lbe 
ing always in contact with their respective 
stationary contacts during the normal travel 
of the car in the hatch wav. 

24, 25 and 26 designate floor relays each 
comprising a magnet coil which operates 
when energized to close the contacts 27, 28 
and 29, respectively, each floor relay corre 
sponding to one of the floor landlings. 

30 designates a magnet controlling the 
contacts 31, wiile 33 is a doubly wound mag 

! net controlling the contacts 36. The magnet. 
33 has two coils 34 and 35 wound about the 
sane core and are wound in opposition, 
that is, when both are receiving current at 
the same time the magnetization set up by 
one winding is neutralized by the action of 
the other winding, current flowing in oppo 
site directions in the two windings. 

38 designates the reversing switch the ac 
ition of which determines the direction of ro 
tation of the hoisting motor and consequently 
the direction of tra vel of the relevator car. 
This reversing switch comprises a number of 
stationary contacts 39, 40, 41 and 42, and 
also 43, 44, 45 and 46. Mounted between 
these sets of contacts are movable contacts 
54, 55, 56 and 57 all of which are mounted 
upon and carried by an insulated carrier 60. 
The insulated carrier 60, together with the 
contacts mounted thereon, is adapted to be 
swung to one side or the other by means of 
the solenoids 58 and 59, thereby causing the 
movable contacts to engage the various fixed 
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contacts, the latter being placed in pi'ope' 
position to be engaged thereby. The con 
tact 50 on the carrier (50 is normally engaged 
by the spring-pressed contacts 47 and 51, 
and by means of the springs 4S and 52 the 
contacts 30 and consequently the carrier (30 
are normally held in their central or inter'- 
mediate position. When the carrier is pulled 
to one side or the other by the solenoid 58 or 
the solenoid 59 acting on their respective 
cores which are rigidly connected to the car 
lier 60, the contact 50 will be moved to one 
side or the other against the action of the 
spring 4S or the spring 52. Should the 
solenoid 5S be energized, the spring 48 will 
be compressed as the carrier 60 swings to its 
extreme position. 
in engagement with the contact 47 but when 
the stop piece 53 engages the stationary 
piece 55 the contact 50 leaves the contact 51. 
In a similar manner if the solenoid 59 is en 
ergized, the spring 52 will be compressed. 
contacts 50 and 51 will remain in engage 
ment and contact 50 will leave contact 47 
When the stop piece 49 meets with the sta 
tionary piece 54. When the Solenoid 5S or 
59 is definergized, the spring 48 or 52 serves 
the purpose of returning the carrier to celn 
tral position. 

61 designates the operating magnet of an 
accelerating or resistance controlling device 
comprising the fixed contacts 62 and 63 and 
two movable contacts (54 and 65, the latter 
being adapted when operated by the magnet 
(31 to engage the fixed contacts 62 and (53, re 
spectively. The movable contact 64 carries 
a small contact 66 which is insulated from it 
and is in electrical contact with a fixed con 

The contact 50 remains 

tact 67 at all times except when moved out 
of engagement therewith by the excitation 
of the controlling magnet 61. 68 is a simi 
lar contact carried by the contact 65 and 
engaging with the fixed contact (39 under the 
sanne conditions as before mentioned in con 
nection with the contact 66. 
70 designates the accelerating resistance in 

series with the hoisting notor-arnature 71. 
72 and 73 are the armature brushes, 74 is 

the series field while 75 is the shunt field. 
76 designates the magnet brake which may 

be of any preferred construction employing 
magnetic means for releasing the brake shoes. 
77 and 7S designate limit switches, each 

comprising two contacts normally ill engage 
ment with each and so placed with l'espect to 
the car or counterweight as to be moved out 
of engagement should the car exceed its 
normal run. 

S() (esignates an elevator car supported 
by the hoisting cable 7') in the hatch way S3. 
he cable passing over the overhead sheaves 

S:2 and Sl to the drun of the hoisting ina 
chine operated by the motor. () pen-circuit 

' : e (s "olie's $)8, :)) a ( 1 (00). 

, in its outt Wa 1’el position. 

952,698 

lish-lbuttons S.E. S.5 and S(5 are carried by 
lle ('ar, each bitt oli ('orrespolding to a floor landing. 
*í designates a closel circuit safety button 

the lipose of which is to enable the car 
operat ()" to st )) i lhe unha chine at any tinne 
il ring tlme ('a r t ra vel. 
SS is a contact carried by the car gate, 

the sa le libering ('lo-el (only when the grate is 
closel. 

(oil the t () () if the ca ur is noted 
solen oil S9) ha ving a plinger 90 to which is 
fast en el a le ver pivote near its center at 
3) 1 a 11 dl la vi ing its ou ler en connected by the 
l'od or bar !):3 to the cann or rail 94 which 
is nov: )ly attached to the elevator car by 
the links 95 and 96 which are pivoted to the 
(": ". 

$) is a slal stop piece which innits the 
downward movement of the cam 94. A sumall 
spring 92 tends at all times to keep the can 
in its out War I position against the stop, 
sic) position loeing i le one sinovv?n on the 
drawing. Upon the solenoid S$) becoming 
einergized, the plunger )() will be pulled 
down Wardly against the action of the spring 
92 thus lifting the can or rail 94 through 
the ever and "od Ol' bai: );3. \s the can is 
li fted by the solen oil the links 95 a u(t 96 
will ("a se tlhe ("an to move in waardly to 
var the side of the (rar. 

In the path of the caut 9-4 which is car 
ried by the c:a 1’, are (loor locks representedl 
diagra)}} at cally at 1 1 0, 11 1 and 112. 
lºa (l door lock las a fixel contact 104, 105 
and 106 : (laptel to coöperate witli tle con – 
tacts 13(5, 137 and 138, respectively, at the 
hower einds of the levers ()1, 102 in Ind 10:3. A 
fori) of lock especially adapted to this sys:- 
tell is lisclosed and specifically claimed in 
y co-pendling application file ) ly 1. 1. 

i)05. Serial No. 26), 1 S2. "The specific coni 
liation with said lock of the contacts in 
the lock an the electro-nagnetic cann (le 
vice for Operating same is also disclosed and 
(lain, et in said application. 

le pivotel le ver arnas 101. 102 and 103. 
respectively, carry at their upper or outer 

These rollers 
eXte ( o into the hatch Way an area (la lot - 
el t o ly: engagel by the aggu) et croit roller 
can - carriel by the car when the can is 

U)()1. Scll el 

d 

Lage Hei;t, wlich 111a y talke »la (e while the 
(::li' is ()))))sit : y Ole la (ling, the roller 
is forcel t}} Wardly (arrying tine contact 
n () inted there oil out of engagement with 
tle correspontling fixed contact thereby ill 
tellipting a is circuit inted in th:tt of 
tln( { l ) (' lock (' Intacts, the latt er being (ro: - 
lected in series as slow}. Should the solel 
oid 89 pe energized? to retract the cinn 94 and 
hold tille samle in disengaging position as 

70 

80 

90 

00 

05 

110 

5 

25 



10 

20 

25 

30 

33 

40 

45 

50 

55 

952,698 

the car passes a floor landing, the adjacent 
loor lock roller will not be engaged by the 
cam and the door lock contacts will remain 
closed. This operation will be more fully 
described hereinafter. - 

107. 10S and 109 designate open-circuit 
hall push-buttons located at each landing 
and are connected to corresponding floor 
relay magnets 24, 25 and 26, respectively. 
113 designates a slack cable switch, the same 
being designed to open its contacts should 
the hoisting cable for any reason become 
sla (ºk. The heavy black lines represent the 
moto'-amature and series field circuits, all 
other circuits being shown by light black 
lines. 
The operation of my system is as fol 

lows:-Potential being on the main line and 
the switch 10 closed, the feed wires 1 and 2 
will be energized and a circuit will be es 
tablished from the main by wire 1 to 
the contact . Assuming that the disk 9 
is in raised position connecting together con 
tacts 7 and (3, the circuit continues by Wire 
11 through the contacts 22 and 23 to the re 
versing switch contacts 39 and 43. In order 
to get a circuit to the motor it is first neces 
sary to operate the reversing switch 3S. 
Assuming the solenoid 38 to be fully excited 
the contalet 5-4 will engage contact 39, con 
tact 55 will engage contact 4 (): 56, 41; and 
57, 42. The contact 50 will con press the 
spring 4S and will also be carried out of en 
gagement with the contact 51. The circuit 
now continues fron contact 39 to contact 54, 
and by wire 144 to the accelerating 'esistance 
(), and by wire 114 through the series field 
4, wire 1 15 to the contact 55. The contact 

55 engages contact 40, therefore the circuit continues by contact 45 and wire 11(5 to ergizing circuit, will swing out of engage 
a 'mature bºlisin 3, through the a rimature l 
to lish 2 and Wile 11 to contacts 44 and 
41, the 'Otact 41 engaging the contact 56. 
which lattei' is connected to the - main by 
the wire 2. \ circuit has thus been coll 
pleted through the motor-al'mature, series 
field and accelerating resistance. At the 
sanne tine, the shiint field 75 gets current, 
being connected by wire 119 on one side to 
the + main through the reversing switch 3S 
and by Wire 11 S to the - main. The brake 
imagnet (3 being connected in parallel to the 
shunt field of the notor will be energized 
to release the brake; the motor is now free 
to start the elevator car. The accelerating 
anagnet (31 being connected across the ariana 
ture ielºnnimalis l 16 and 1 17 will be energized 
\Vith gn:lciually increasing strength as the 
innot ol' starts from 'est until it becomes 
powerful enough to raise the contact (35 inty 
engagement with the contact (;3 at the same 
time separating the contacts (38 and (39. 
Since the contacts (53 and 65 are connected 

across the terminals of the resistance 70 the 
latter will be short-circuited, causing the 
almature to revolve at a higher speed. The 
magnet (31 increases further in strength until 
it lifts the contact (34 into engagement with 
the contact (52, thus short-circuiting the 
series field 74, since its terminal wires 115 
and 114 are now connected together elec 
trically by the contacts (34 (32. (3:3 and 65. 
The closing of contacts (32 and (3-4 opens the 
small contacts (56 and (37. The notor now 
runs at full speed being excited by the shunt 
field only, ha ving the motor-armature com 
nected across the power mains and receiving 
current at the full line constant potential. 
Should the reversing switch 36 be operated 
in the revelse direction, that is, by energiz 
ing the solenoid 59, current would flow from 
the positive or -- main by way of contacts 
43 and 54 through the l'esistance (), series 
field 74 by wire 114 and by wire 115 and con 
tacts 55 and 44 to the armature brush 72. 
The circuit continues through the arnature 
71 to the brush T3 and wire 116 through the 
contacts +5 and 56, the lattei' being connected 
to the negative or - main 2. The circuit 
to the brake magnet and shunt field remains 
the samme as in the first case when the switch 
3S was operated in the opposite direction. 

it will be seen that the direction of flow 
of current through the motor-armature de 
pends upon which solenoid of the reversing 
switch is energized, consequently the direc 
tion of rotation of the motor will depend 
upon whether the solenoid 58 or 59 be en 
ergized. One terminal of the solenoid 5S is 
connected to the contact 47; therefore, should 
the Solenoid 59 be energized, the contact 50, 
which connects both solenoids with an en 

ment with the contact 47, thereby prevent 
ing the solenoid 58 from receiving any cur 
rent since it will be open-circuited at the 
contact 47. In a similar manner when the 
solenoid 5S is energized to operate the re 
versing switch 38 the solenoid 59 will be 
open-circuited at the contact 51. This non 
interfering feature or interlocking device 
prevents both solenoids of the reversing 
switch from receiving current at the same 
time which would make the proper operation 
of the Switch uncertain. 

in order to show the operation of the 
system upon pushing a button, let it be as 
sumed that the elevator car is at the second 
floor landing and a person on the first floor 
wishes to have the car descend to that floor. 
The button 109 at the first floor landing 
will now be pressed which will complete a 
circuit as follows:-Starting from the -- 
main via wire 122, a circuit is closed through 
the gate contact 88 and safety button S7 
through the resistance 3 to the left hand 
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spring 92 acting in conjunction with the 
weights of the various parts, causes the cam 
94 to be pushed downwardly and outwardly 
until limited in its movement by the stop 97. 
This outward movement of the cam forces 
the roller 100, which is now adjacent to the 
cam 94, inwardly, thereby separating the 
contacts 106, 138' which include a circuit to 
the magnet of switch 3, thus making it im 
possible to operate the switch 3 until the 
contacts 106, 138 have been closed again. 
The operation from one of the car buttons 

84, 85 or 86 is practically the same as that 
from the hall or landing buttons, with this 
difference.--lnamely, the safety magnet 30 
is brought into action. Assuming the parts 
to be in the position shown on the drawing, 
that is, the elevator car at rest at the second 
floor landing, let the car button 84 be 
pressed, this button corresponding to the 
third or top floor. The circuit closed by 
operating the car button 84 starts from the 
-- main 1 by wire 122, through the gate con 
tact 88 and safety button 87 and by wire 123 
and resistance 37 to the left hand terminal 
of magnet coil 34; from here it continues 
through coil 34 to the coil 30 of the safety 
magnet. The current can not pass through 
coil 35 as before pointed out since there is 
an open circuit at the different landing but 
tons connected to the wire 120. The circuit 
from coil 30 continues by wire 136 to the 
contacts (36 and 67 of the accelerating mag 
net (51, the circuit being maintained at these 
contacts since the motor has not as yet start 
ed; from the contact 67 by wire 135, which 
is common to the car buttons 84, 85 and 86, 
the circuit is closed through the button 84 
and wire 137 to the coil of the floor relay 24, passing through this coil 24 to contact 
13 of the floor controller, and to the solen 
oid 58 of the reversing switch by way of 
the bridging piece 14 and contact 15. The 
other terminal of solenoid 58 is connected 
to the contacts 47 and 50 and by wire 129 
through the limit switches 77 and 78 to the - 
main 2 by wav of the wire 118. The ener 
gization of coil 34 will cause the contacts 36 
to open, thereby preventing any interference 
from the hall buttons and at the same time 
the safety magnet 30 will close its contacts 
31. Upon the closing of these last-named 
contacts 31, another circuit is established 
from the positive main to the negative main 
including the car gate contact, safety car 
bittons, coil 84, coil 30 and the contacts 

60 

31, and resistance 32. This is a self-main taining or retaining circuit and is conducive 
to two results: it prevents any operation 
from the floor buttons and makes it imper 
ative upon the part of the car operator to 

cuit, returning the parts to their non-oper 
ative position, and again closing the car 
gate, before any further operation of the ele 
SE car from the landing button is pos 
S1 (OE. 

The circuit closed by car button 84 
through the floor relay 24, floor controller 
12 and reversing switch solenoid 58 closes 
the floor relay contacts 27 and operates to 
close the reversing switch 38 bringing to 
gether the contacts 39, 40, 41 and 42, and 
54, 55, 56 and 57, respectively. This oper 
ation of the reversing switch places the mo 
upward travel of the elevator car. The mo 
tor does not start as yet since its circuit is 
still open at the contacts 6 and 7. The main 
line switch 3 is connected to the main - 2 as 
soon as the reversing switch has closed the 
contacts 57 and 42 as before pointed out, the 
solenoid 59 being at the same time open 
circuited at the contact 51. The circuit to 
the solenoid 89 of the magnet cam 94 is also 
closed at the contact 42 through the wires 
131 and 130. The magnet 89 will then raise 
the cam 94 and allow the door contacts 105, 
137 to close thereby completing a circuit to 
the main line magnet solenoid 138 by way 
of the wires 133 and 134. 
The motor circuit is now completed by 

the closing of the contacts of switch 3 and 
the elevator car is raised until the top floor 
landing is reached the accelerating magnet 
61 operating as before to automatically bring 
the motor up to full running speed. The 
car buttons are open-circuited at the con 
tacts 67 and 66 directly after the motor 
starts, preventing any further operation : 
therefrom until the motor has come to rest 
and the contacts 66 and 67 once more placed 
into contact with each other. 
Upon the car reaching the top floor land 

ing corresponding to the bottom 84 the floor 
controller 12 operates to move the bridging 
piece 14 out of engagement with the contacts 
13 and 15 and also to replace the bridge 
piece 17 so as to make contact with the con 
tacts 16 and 18. The solenoid 58 is thereby 
open-circuited, the reversing switch contacts 
returning to their intermediate position, 
stopping the motor and applying the brake. 
At the same time the magnet solenoid 138 
is de&nergized together with the solenoid 89 
thrust outwardly, forcing back the roller 
98 and separating the door contacts 104,136. 
Should the car for any reason over-run its 
normal travel, one or the other of the floor 
controller switches 23 or 22 will open, there 
by causing the machine to stop. The limit 
switches 77 and 78 operated by the car itself 

open the car gate, upon the car arriving at are an extra precaution and accomplish the 
its destination, thereby breaking this cir SilimiE object, viz., to stop the car upon over 

of the magnet cam causing the latter to be 
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running its normal travel by opening the 
supply circuit through the wire 118, thus 
deinergizing the contact 50. 

In reviewing the circuits that have just 
been traced together with the various oper 
tions produced by the action of the Several 
magnets and parts controlled thereby, it will 
be seen that upon pressing a button to start 
the car a corresponding floor relay together 
with the reversing switch are energized, 
thereby placing the motor connections in 
proper position to raise or lower the car as 
the case may be. Also the operation of the 
reversing switch supplies the magnet can 
with current allowing its operating solenoid 
to become energized and retract the cam, 
this operation closing the door lock circuit 
which includes the magnet of the main line 
switch and also allowing the door to be auto 
matically locked. After the door lock con 
tacts have been closed the main line magnet 
is enabled to close its contacts thereby start 
ing the motor. 
at the same time a shunt circuit thrown 
around it by the operation of the main line 
magnet switch making it no longer necessary 
to keep the push-button compressed. Con 
tacts are provided which depend for their 
operation upon the motor, which include 
a circuit supplying the various buttons with 
current and in this way prevents any further 
operation from any push-button after the 
motor attains full speed and until the motor 
has again been brought to rest either auto 
matically by the action of the floor controller. 
or voluntarily by pressing the safety button 
in the car. The various landing doors call 
be opened only when unlocked by the action 
of the magnet calm carried by the car, and 
the magnet can can not be placed in an 
unlocking position until the car has been 
brought to rest at the proper floor. Then, 
and then only, is it possible to open the land 
ing door. While such door is open the car 
can not be moved since the contacts carried 
by the door lock are of necessity, owing to 
their construction, open-circuited while such 
door is open, and since these contacts include 
a circuit to the main line magnet it will be 
evident that current can not be supplied to 
the motor until the landing doors are all 
closed, and locked, thereby bringing their 
respective contacts into electrical connection 
with each other and making it possible to 
start the hoisting motor. 

Referring to Fig. 2, 79 designates the 
hoisting cable for suspending the car. 142 
which is shown in dotted lines associated 
\\ ith suitable guideways. Portions of the 
well door and wall are broken away to show 
clearly the magnetic cam and the door lock. 
The strip 139 is rigidly secured to the car 
body and has an intermediate stop 97 

The push-button has also 

adapted to be engaged by the projection 96 
which is secured to the cam 94. This stop 
serves the purpose of limiting the downward 
movement of the cam 94 when the same is 
released by the magnet 89 and drawn down 
wardly by means of the spring 92. In the 
lock casing 140 is pivotally mounted a lock 
ing lever 143 having two locking bolts 148 
and 147, the latter being also a contact de 
vice which co-acts with the circuit closer 
153 and the two insulated terminals 145. 
The wire 132 is connected to these terminals 
so that when ühe locking lever iš an locking 
position the circuit may be traced from one 
146, circuit closer 153, the other of the in 
sulated contacts 146, and thence to the other 
terminal 145. It will be noticed that the 
door must be closed before the circuit in 
cluding wire 132 can be closed as the circuit 
closer 153 is in the keeper casing 141 which 
is in the door 154 itself. Furthermore, it 
is evident that the parts are shown so ad 
justed that the door will necessarily be 
locked before the circuit closer 153 can elec 
trically connect the terminals 145. When 
the solenoid 89 is energized the arm 102, 
which is rigidly connected to the locking 
lever 143, is released so that the spring 152 
will force the locking bolts 148 and 147 to 
locking position. When the parts are in the 
positions shown in Fig. 2, the door may be 
opened by turning the knob connected to 
the spindle 149 and thus withdrawing the 
latch 150. Should the can 94 be moved up 
wardly while the door is open, the spring 
pressed pin 151 would engage the upper edge 
of the adjacent opening in the face-plate of 
the lock casing and hold the locking bolts 
in an intermediate position so that the in 
sulated contacts 146 would not engage the 
insulated terminals 145. The purpose of 
this arrangement is to prevent the exposed 
contacts which engage directly with the cir 
cuit closer 153 from being energized when 
the door is in open position. The end of the 
bolt 148 is beveled so that the striking plate 
of the keeper casing may force the locking 
lever to the left until the latch 150 releases 
the pin 151 when the bolts, are thrown to locking position. This mechanism is more 
fully described in my copending application 
hereinbefore referred to. 
Although I have herein shown an electro 

magnet, which is in reality an electric motor 
having a reciprocating arinature, I desire it 
to be understood that it is within the prov 
ince of my invention to substitute for this 
form of motor any other desired form of 
motor, as, for example, the ordinary direct 
current motor with a rotating armature. 

desire it to be further understood that 
with slight modifications my invention may 
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rest opposite said door, and further means 
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locking mechanism for said door, and means 
for rendering said controlling-means inoper 
ative to prevent said car from being started 
away from Said door except when the door is 
closed and locked against manual operation. 

18. The combination with a cal' laviig a 
door-way. of means for Operating said car. 
a door adjacent the path of travel of said 
cal', locking means therefoi', means for re 
leasing said locking means only when the 
car is at J’est with its door-way opposite said 
door, and means co-acting with said locking 
means for preventing the car from being 
operated except when the door is closed and locked. 

19. The combination with a car', of a plu- | l'ality of doors, locking mechanism for each 
door, means carried by the car for operat 
ing said locking mechanish), said operating 
means being operable to actuate said locking 
mechanism to unlocking position only when 
the car is opposite said locking mechanism, 
and means co-acting with said locking mech 
anism for preventing said car from being 
started until after the door is closed and 
locked. 

20. The combination with an elevator car. 
of means for operating same, a hatchway 
door, locking means therefor, a circuit closer 
co-acting with said door-locking-means, a 
controlling circuit including said circuit 
closer, and means permitting the automatic 
unlocking of said door and the opening of 
said circuit closer only when the car is at rest opposite said door. 

21. The combination with an elevator car, 
of a magnetic calm carried thereby, a hatch 
way door, a lock for said door, means for 
operating said car, means co-acting with 
said can for operating same to effect the re 
lease of said lock only when the car is at 
co-acting with said ca'-operating-means for 
preventing the car from being started until 
after the door is closed and locked. 

22. The combination with a car and its 
motor of motor-controlling means, a hatch 
Way door, a lock for said door, and means 
carried by the car for unlocking said door, 
and means co-acting with said motor-con 
trolling means for operating said unlocking 
means only when the cal' is opposite said 
door and at rest. 

23. The combination with a push-button 
controlled elevator system including a car, 
of hatchway doors, a lock for each of said 
doors, means for unlocking said doors, means 
controlled fron any landing or from the car 
for operating said unlocking - means, and 
means for preventing the unlocking of the 
doors except when the car has stopped oppo 
site a door. - 

24. The combination with an elevator car 

and its motor, of reversing switches for said 
motor, a weld door, a lock for Said door, 
means operable upon the movement of Said 
switches to normal fol' operating said door lock. 

25. The combination with a cai' and its 
motor, of reversing switches for said motor, 
a well door, locking mechanism for said 
door, and means carried by the car for oper 
ating said locking mechanism upon the 
restoration of either of said reversing 
switches to normal. 

26. The combination with a car and its 
motor, of reversing switches for said motor. 
a well door, a lock for said door, and means 
dependent upon said reversing switches for 
effecting the actuation of said locking mech 
anism to unlocking position upon the stop 
ping of the motor. 

27. The combination with a car and its 
motor, of reversing switches for said motor, 
a well door, locking mechanism for said 
door, means for actuating said locking mech 
anism to unlocking position, a magnet for 
moving said actuating means to disengag 
ing position, and means co-acting with said 
reversing switches for effecting the release 
of said actuating means when the reversing 
switches are in normal position. 

28. The combination with a car, of means 
for moving the same, a door adjacent the 
jath of travel of said car, lock mechanism 

•for said door, apparatus for operating said 
lock mechanism, appliances operable only 
when the door is closed and locked for start 
ing said moving means, and devices co 
acting with said starting appliances for actu 
ating said operating apparatus. 

29. The conubination with a car, of elec 
tric means for moving the same a door ad 
jacent the path of travel of said car, lock 
mechanism for said door, a circuit-closer in 
the controlling circuit of said moving-means 
and operated by said lock mechanism, means 
for operating said lock mechanism, an elec 
tro-responsive device for actuating said lock 
operating-means, and apparatus for start 
ing, operating and stopping said moving 
eaS. 

30. The combination with a car, of elec 
tric means for moving the same, a door ad 
jacent, the path of travel of said car, lock 
mechanism for said door, means for op 
erating said lock mechanism, an electro 
responsive device for actuating said oper 
ating means, means for starting said mov 
ing-means, and means in circuit with said 
electro - responsive device for controlling 
said starting means. 

31. The combination with a car and its 
motor, of apparatus for operating said 
motor, a door adjacent the path of travel of 
said car, dock mechanism for said door. me 
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chanical means carried wholly by the car lock mechanism for each of said doors, an 
for automatically unlocking said lock mech 
anism, appliances for controlling said motor 
operating apparatus, and means co-acting 
with said controlling appliances for actuat 
ing said unlocking means to effect the lock 
ing of the door. 

32. The combination with a car and its 
motor, of motor-controlling means, a main 
line switch, means for operating said Switch, 
a door adjacent the path of travel of said 
car, lock mechanism for Said door, a mag 
netic calm for operating said lock mechan 
ism, and circuits and connections for effect 
ing the actuation of said magnetic cam upon 
the operation of said Switch - operating 
leaS. 

33. The combination with a car and its 
motor, of motor - controlling means, a 
switch for closing the circuit to said motor controlling means, an electro-responsive de 
vice for operating Said switch, a door adja 
cent the path of travel of said car, lock 
mechanism for said door, means for oper 
ating said lock mechanism, and an addi 
tional electro-responsive device in circuit 
with said first-named electro-responsive de 
vice for actuating said lock mechanism op 
erating-means. 

34. The combination with an elevator car, 
of a hatchway door, lock mechanism for 
said door, a movable cam carried by the car 
for operating said lock mechanism, means 
for operating said car, a switch for con 
trolling said car-operating-means, an elec 
tromagnet for actuating said Switch, and 
an additional electromagnet in circuit with 
said first-named electromagnet for actuating 
said movable cam. 

35. The combination with an elevator car 
and its motor, of motor-controlling means, 
a switch for closing a circuit to said motor 
controlling means, an electromagnet for op 
erating Said Switch, a well door, lock mech 
anism for said door, cam mechanism for op 
erating Said lock mechanism to lock or un 
lock said door, and an additional electro 
magnet in parallel with said first-named 
electromagnet for actuating said cam mech 
anism. 

36. The combination with an elevator car 
and its motor, of circuits and connections of 
a single push-button controlled elevator sys 
tem for controlling said motor, well doors, 

electromagnetic cam carried by the car for 
operating said lock mechanisms to lock or 
unlock any one of said doors at a time, a 
main line Switch, an electromagnet for op 
erating said switch, and additional circuits 
connecting said electromagnets in parallel 
to effect the actuation of said cam upon the 
closing of said main line switch. 

37. The combination with an elevator car, of means för operating the same, a hatchwayº 
door, lock mechanism for said door, a cam 
carried by the car for operating said lock 
mechanism, a motor for actuating said cam, 
and circuits and connections permitting the 
operation of said motor only when the car 
is at rest opposite said door. 

38. In an elevator system, the combina 
tion with a solenoid mounted on the car, of 
means for supplying current to said solenoid 
when the car is in motion, appliances for in 
terrupting the current through said solenoid 
when the car stops, an armature for the 
solenoid, a contact rail for operating door 
locks, a spring for moving said contact rail 
in one direction, and connections for trans 
mitting motion from said armature to said 
rail to move same in the opposite direction 
when said solenoid receives current. 

39. In an elevator system, the combina 
tion with a Solenoid mounted on an elevator 
car, of means for supplying current to said 
Solenoid when the car is in motion, ap pliances for interrupting the current 
through said solenoid when the car stops, 
an armature for Said solenoid, a pivoted le 
ver of the first class connected to said arma 
ture, a spring acting on said lever to nor 
mally hold said armature in its initial posi 
tion, a rail connected to said lever and nor 
mally held in its outer position, and a door 
lock having an arm for unlocking it project 
ing into the path of said rail when in such 
outer position, said rail being movable to its 
inner position against the action of said 
spring when the armature is actuated by the 
solenoid. 

In testimony whereof, I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

JOHN E. BOYCE. 
Witnesses: 

FRANK. T. BROWN, 
CHARLEs M. NIISSEN. 
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