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To all whom it may concern:

Be it known that I, Freperic E. Towx,
a citizen of the United States, residing in
New York city,in the county of New York
and State’of New York, have invented a new
and useful Improvement in Elevator-Door
Locks, of which the following is a specifi-
cation. '

My invention relates to locks for doors,
and although it may have a general applica-
tion, it is particularly adapted to elevator
doors of single push-button. automatic ele-
vator systems.

One of the objects of my invention is the
provision of magnetic means co-acting with
the door lock for effecting the closure of the
door circuit.  *

" Another object of the present invention is-
to provide magnetic means for controling

elevator apparatus that necessitates the lock-
ing of the door, before the car can be started.
A further object of this invention is to
provide a combination door lock and circuit-
closer which shall be free from exposed elec-
tric terminals. - -
Another object of my invention is to pro-
vide a combined door Iock, circuit controller

and terminal-carrier.in which the circuit !

controller and terminal carrier can be easily
removed and replaced by another of like
structure. . S

Other objects of the invention will ap-
pear hereinafter, the novel combinations of
elements being pointed out in the claims.

Referring to the drawings, Figure 1 rep-
resents my improved door lock and circuit-
controller in an elevational sectional view;
Fig. 2 represents a portion of Fig. 1 but with
the circuit-closer in open position and the
door unlocked ; Fig. 8 1s a front view of the
keeper-casing with the circuit-closer and ter-
minal-carrier removed; Fig. 4 is an eleva-
tional view of the lock plate and .the pagts
movable through the same; Fig. 5 is an ele-
vational view of the magnetic device for
controlling the circuit-closer, and also of the
frame for carrying the circuit-closer and cer-
tain electric terminals. Fig. 6 represents In
elevation, an elevator car and well door, and
in a broken away vertical sectional view, the
application of my invention to such door;
and Fig. 7 is a wiring diagram of a single

“tion ‘of the spindle 149

“cal ‘partition 202,

push - button automatic elevator system in
connection with which my invention may be
nsed. ‘ : ‘ :
In Fig. 1, 154 designates the elevator door
to which is secured in any suitable manner
the lock casing 141, and the lock plate 195
shown. in elevation in Fig. 4. Any suitable
locking device may be used including a bev:
eled lateh 155, and a spindle 193, for moving
said latch against the action of the spring
196. The latch 155 is adapted to move
through the opéning 186 in the face-plate
185 of the keeper-casing 140. An.ordinary
knob 189 is connected to the spindle 193 as
indicated in Fig: 4 and within the lock-
casing secured to said spindle is a pinion
198 which meshes with the rack 190 of
latch 155. - '
147 designates the locking bolt which must
be of some magnetic material, preferably
soft iron. This locking bolt is moved out-
wardly through the opening 199 in the face-
plate 195 of the lock-casing, and when the
door is closed, also through the opening 200
in the face-plate 183 of the keeper-casing.
Thit outward movement is limited by the

shoulder 197 in this instance. At a suitable

point within the lock-casing 141 is a spring -
192 for forcing the bolt 147 outwardly. A
be inserted through the opening 201~

key may

to turn the spindle 149 and.thus move the

Ot
Lt

60

bolt 147 to unlocking position. The connec- .

when the key is inserted, may be obtained in
any well known manner,' as for example. by
means of a Yale lock or 4 projection 147,
Within the keeper-casing 140 is a verti-
having an opening 203
through which projects an arm 148 which
is pivoted at 204 to the lever 143. This lever
is pivoted at 205 to the keeper-casing and
is provided with a spring 206 so as to move
the arm 148 to its left-hand position, as
shown in Fig. 1, and also to move the anti-

friction roller 99 carried at the end of the

lever arm 102 to its right-hand position. A
suitable cam carried by the car, as for in-

stance, such a cam as is shown in Fig. 6, is
arranged to strike the roller 99 and to move
the lever arm 102 to the left as shown in
Fig. 2, and at the same time the arm 148

to the right. Inasmuch as the opening 203

with the bolt 147 8
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is opposite the upper rounded portion 162 of
the locking bolt 147, the rod 148 will strike
against the part 162 and move the locking
bolt 147 to the right against the action of
the spring 192 and thus unlock the door.
The knob 189 may then be turned to operate
the latch 155 so that the door may be opened.

In automatic push-button elevator sys-
tems, it is- always desirable to have some
means for necessitating the closing and lock-
ing of the door before the elevator car can
start away from the floor. This I accomplish
by providing either an electro-magnet or a
permanent magnet in the keeper-casing with
poles to coGperate with the locking bolt,
which, when in locking position, effects the
closure of the controlling circuit for the
electric motor which operates the elevator
hoisting meehanism.

Although I have herein shown one system
of automatic push-button elevators, such
a system is set forth merely by way of illus-
tration to show the application of my inven-
tion, and obviously, therefore, my invention
is adapted for automatically controlling any
circuit connected to a door lock.

The electro-magnetic mechanism of my
improved door lock comprises a solenoid 156
having an iron core with a pole 157 mount-
ed at one end thereof, and a similar pole
158 mounted at the other end. Each of these
poles as viewed in Fig. 1 extends to the
right and each is provided with an opening
207 and 208 respectively, which in this in-
stance is cylindrical. Through these open-
ings passes a tube 168 of insulating material,
preferably glass. If desired, the opening
in the pole 158 may not extend entirely
therethrough, but merely form a cylindrical
recess for the reception of the glass tube
168. This tube may be entirely open at the
bottem and closed by means of a plug of
cork 173, or said tube may be closed by the
material of which it is composed, as shown
in Fig. 1. The electro-magnet or permanent
magnet may be designed to have any de-

sired strength. Within this tube is adapted.

to move vertically, a cylindrical piece of
magnetic material 169, preferably soft iron.
The tube has a certain quantity of mercury
171 or other conducting fluid, placed within
it and on this mercury floats the iron tube
169. In order to give this tube 169 greater
displacement when drawn down without in-
creasing its weight too much. the interior
of the tube may be coated with some insu-
lating material or an additional glass tube
170 placed within the same. The lower ends

of the iron tube 169 and the glass tube 170.
are notched at 209 so as to prevent sticking

of the tube 169 to the bottom when said tube
is moved downwardly, and also to insure
its quick upward movement upon leaving
the cork battom 173. These details however,
may be varied by those skilled in the art as

986,327

desired, without departin'%' from. the prin-
ciples of my invention. The upper end of
the glass tube 169 is closed with insulating
material 167, as by means of an ordinary
cork, which is provided with a central open-
ing for the insertion of the insulating rod or
tube 165. This insulating rod carries the
contact terminal 164, which extends down-
wardly a’suitable distance, and is adapted
to come in contact with the mercury 171, as
shown in Fig. 1. Preferably the rod 165 is
composed of glass which has been molded
over the platinum wire 164. Through the
bottom of the tube 168, extends another con-
tact terminal 164" which always makes elec-
trical connection with the mercury 171.,
Preferably the terminal 164’ is a platinum
wire as well as the terminal 164. The ter-
minal 164" may pass upwardly through the
insulating bottom 173 of the tube 168, or
also through the glass bottom 288 of the
tube itself, being secured in position when
such tube is made. The parts, as thus asso-
ciated. constitute a mobile circuit-closer.
Short separating blocks 159 and 161 are se-
cured to the poles 157 and 158 respectively,
and an additional piece 160 is secured be-
tween these. The parts 159 and 161 are
made of some non-magnetic material, as for

-example, brass, while the part 160 is com-

posed of magnetic material similar to the
poles 157 and 158, and preferably soft iron.
It will therefore be seen that when the poles
157 and 158 with the intermediate parts 159,
160, and 161 are secured in position, an
opening 207 extends entirely through the
same and in this opening is placed the
tube 168. -
Normally the iron tube 169 within the
glass tube 168 floats on the conducting fluid
171 as indicated in Fig. 2, when the termi-
nals 164 and 164" are electrically disconnect-
ed. At this time the field of the electro-
magnet 1s symmetrically distributed between
the poles 157 and 158. Thé reluctance to the
lines of force between the two poles of the
electro-magnet is greatest through the parts
159 and 161 which are composed of non-mag-
netic ‘material. ~Since the permreability of
these parts is substantially the same as that
of air, the reluctance is the same as if these
were air-gaps, but to make the lock stronger,
it is preferable to insert the metal instead
of leaving air-gaps. Furtherinore, the part
160" of magnetic material is supported in
proper position by the pieces of non-mag-
netic material, although the latter could
omitted if desired, and the part of magnetic
material 160 could be secured to and carried
by the tube 168, or in any other desired man-
ner. Now when the locking bolt 147 is al-
lowed to be moved to locking position as in-
dicated in Fig. 1, its V-shaped, rounded or
semi-cylindrical face, 163, will engage with
the corresponding recesses 210, 188 and 211
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of the pole 157, non-magnetic part 159, and
magnetic intermediate part 180. ‘The lock-
ing bolt 147 being composed of magnetic
material will provide a path of very low re-
luctance for the lines of force between the
magnet upper pole, and the intermediate

" block 160. The effect of this operation will
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he to substantially eliminate the gap be-
tween the pole 157 and the intermediate
magnetic part 160, and therefore to shift the
effective magnetic field downwardly between
magnetic part 160 and the pole 158. In
other words, the ends of the poles of the
electro-magnet are now the part 160 and the
pole 158. When the locking bolt 147 is in
the position indicated in Fig. 2, the air-gap
between the same and the poles of the elec-
tro-magnet is too great to have any appre-
ciable effect on the iron tube 169. At this
time the electro-magnet when energized
tends to place the iron tube 169 midway be-
tween its poles 157 and 158, but this action
is counter-acted by the floating force of the
mercury. The iron tube 169 will therefore
take a position at a point slightly above the
midway position between the poles 157 and
158 of the electro-magnet. The magnet may
be constructed so as to hold the armature
163 firmly in locking position. When the
locking bolt 147 is moved into the position
shown in Fig. 1, so that the pole 157 is mag-
netically connected to the intermediate part
160, the iron tube 169 will be attracted
downwardly between the pole 158 and part
160, which now is in effect the other pole of
the electro-magnet. The iron tube 169 will
always tend to place itself in such a position
as to close any magnetic gaps, so as to lessen
the reluctance to the lines of force in the
well known manner. When the iron tube
169 is thus attracted downwardly, the mer-
cury 171 will be displaced an&Y

therefore increased until it engages the in-
ner end of the terminal 164, so as to elec-

5 trically connect the latter with the terminal

164’. 'The terminals 164 and 164" are in
this instance shown in Fig. 7 as connected
in the controlling circuit of a single push-
button automatic electric elevator system;
and after the door has been closed, a push-
button operated to effect the locking of the
deor and the energization of the correspond-
ing magnet 136, the mercury will be dis-
placed to connect the terminals 164 and
164’, and the car will then respond in the
usual manner. ' C

The terminals of the electro-magnet are
connected to the spring-pressed electric con-
tacts 180 and 212, while the terminals 164
and 164’ are respectively connected to the
spring-pressed contacts 214 and 213 respec-

tively. Tt will be seen' from an inspection’

of Fig. 5, that the electro-magnet circuit

closer and the spring-pressed contacts are
secured to each other to form a single device

its depth’

that is removable from the keeper-casing.
‘When placed in position within the keeper-
casing, this device is held in position by the
horizontal partition 215 and the vertieal
strip 145 on the one hand, and the keeper-
casing face-plate 185 on the other hand. As
an additional protection to the contacts car-
ried by the strip 146 of the electro-magnetic
device, a plate 216 is secured to such strip
146, so as to be engaged by the face-plate
185 when the parts are in their proper posi-
tion as shown in Fig. I.

The vertical strip 145, which is rigidly
secured to the keeper-casing 140, carries the
binding posts 184, each of which is provided
with a clamping nut 183. Each of the bind-
ing posts is split at 217 as indicated in Fig.
3, so that when the end 181.0f a wire is in-
serted through the longitudinal opening in
the binding post 184, the clamping nut 183
may be turned to securely hold the wire 181
in position, and also make good electrical
contact with the binding post. If desired,
the end 181 of the wire may be allowed to
extend outwardly a short distance and then
filed off so as to be perfectly flush with the
exposed end of the binding post. This will
insure a good electrical connection between
the spring-pressed contacts carried ‘by the’
strip 146, and the binding post: carried by
the strip 145. The insulated wires 218 may
be protected in any suitable manner, as, for
example, by metallic flexible tubing 194,

In Fig. 7, 10 designates a main line switch
which serves to connect the source of electri-
cal supply denoted by the 4 and — to the
feed wires 1 and 2. 3 designates an electri-
cally operated switch, comprising a sole-
noid 138 and core 144, the latter operating
to lift, when sufficiently energized, two con-
tact disks which are insulated therefrom
and from each other. The contact disk 8
upon being lifted, will place in electrical
connection the stationary contacts 4 and 3,
and in like manner the disk 9 is adapted
to connect the contacts 6 and 7.

The floor controller 12 comprises a num-
ber of stationary contacts, 13, 15, and 16,
18, etc. The floor controller is operated by
some positive connection with the hoisting
machinery. The position of the varions
bridging pieces on the floor controller with
respect to their stationary contacts is de-
pendent upon the position of the elevator
car in the elevator well. |

The floor relays 24, 25 and 26 control re-
spectively the contacts 27, 28 and 29, each

oor relay corresponding to one of the floor
push-buttons, and connected as shown, to
the floor controller. :

30 and 31 designate respectively the elec-
tro-magnet and contacts of an additional
relay. S

38 designates the reversing switch which
is herein shown as of the swinging type,
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and comprises a number of stationary con-
tacts 39, 40, 41 and 42, and also 43,44, 4
and 46. Mounted between these sets of con-
tacts are the movable contacts 54, 55, 56 and
57, all of which are mounted upon and car-
ried by an insulated carrier 60. .

61 designates the operating magnet of
an accelerating or resistance-controlling de-
vice comprising the fixed contacts 62 and 63,
and two movable contacts 64 and 65, the
latter being adapted, when operated by the
magnet 61, to engage the fixed contacts 62
and 63, respectively.

70 designates the starting resistance in se-
ries with the motor armature 71.

76 designates the magret of a brake which
may be of any preferred construction em-
ploying magnetic means for releasing ‘the
brake shoes.

77 and 78 are limit switches.

80 designates an elevator car connected
with the hoisting apparatus in the well
known manner, and carrying open-circuit
push-buttons 84, 85 and 86, each button
corresponding to a floor landing.

* 87 designates the usual safety button,
and 88 the contact carried by the car gate,
the same being closed only when the gate is
closed. :
Upon the top of the car is mounted the
solenoid 89 having a plunger 90 to which
is fastened a lever pivoted at 91 and having
its other end connected by the rod 93 to the
cam 94 which is movably attached to the
elevator car by the links 95 and 96 pivoted
to the car. 97 is a small stop piece which

limits the downward movement of the cam |-

94. A small spring 92 tends at all times
to keep the cam in its outward position
against the stop, such position being the
one shown in the drawings. Upon the sole-
noid becoming energized, the plunger 90
will be pulled downwardly against the ac-
tion of the spring 92, thus lifting the cam 94
by means of the lever and the rod 93. As
the cam is lifted by the solenoid, the links
95 and 96 will cause the cam to move in-
wardly toward the side of the car.

In the path of the cam 94 which is car-
ried by the car; are the anti-friction rollers
98, 99 and 100 of my improved door locks.
These door locks are represented diagram-
matically at 110, 111 and 112, and comprise
the parts hereinbefore described.

It will be seen that the electro-magnets-

156 are connected .in series with each other
by the wire 221, and the circuit closers
220 are connected with each other by the
wire 183. ' , o
The rollers 99 which are carried by the
lever arms 102, extend out into the hatch-

way and are adapted to be engaged by the -

magnet-controlled cam 94 carried by the
car when such cam is in its outward posi-
tion. Upon such engagement, which may

986,327

take place while the car is opposite any
landing, the roller is forced upwardly or to
the left as viewed in Fig. 2, carrying the
rod 148 to the right, thus moving the lock-
ing bolt 147 to the right and unlocking the
door. The pole 157 and the magnetic-inter-
mediate part 160 being thus magnetically
disconnected, the iron tube 169 will be re-

leased and again float on the mercury 171 -

within the glass tube 168. The mobile cir-
cuit-closer will therefore be placed in open

‘position by reason of the disengagement

of the mercury with the terminal 164, and
therefore the circuit 133 will be interrupted.
It should be noted that the circuit 133 is
interrupted at the reversing switch by the
normal operation of stopﬁ)\ing and therefore
no arcing will occur in the mercury switch
when the latter is opened.

The operation of the push-button eleva-
tor system illustrated in Fig. 7, is fully
explained in a co-pending application of
John E. Boyce, Serial # 269,183, filed July
11, 1905, for an improvement in means for
operating an elevator door lock. I do not
herein claim such a system in combination
with a door lock, as this is broadly claimed
in said application of John E. Boyce. My

| invention comprises the door lock per se or

I combination with such parts connected
directly thereto that may cooperate there-
with. The operation of the elevator system,
although fully described in the Boyce appli-
cation referred to, will be briefly explained
at this point so as'to show clearly the appli-
cation of my invention.

Let it be assumed that the elevator car is
at.the second floor landing and a person at
the first floor wishes to have the car descend
to that floor. Upon_ the operation of the
button 109, the circuit will ‘be closed from
the positive main by way of wire 122, gate
contact 88, safety button 87, wire 1923, re-
sistance 37, coils 34 and 35, contacts 36, wire
124, contacts 68 and 69, wire 120, push but-
ton 109, wire 121, coil 26, floor controller
contact 125, bridge piece 127, contact 126,
wire 128, solenoid 59 of the reversing switch,
contacts 51 and 50, wire 129, limit switches
77 and 78, and wire 118 to the negative main.
The contacts 86 will remain closed since
both coils 84 and 85 are excited. The floor
relay-magnet 26 will close the contacts 29
while the reversing switch will be operated
by the solenoid to close the contacts 54, 55,
56 and 57, against the contacts 43, 44, 45
and 46. The operation of the reversing

'switch 38 closes ‘the circuit from the posi-

tive main through the wire 122, gate con-
tact 88, wires 132, 221, electro-magnets 156
of the door locks solenoid 89 of the electro-
magnetic cam carried by the car, wires 130,
131, contacts 46, 57, and wires 129, 118 to the
negative main. The solenoid 89 will there-
fore receive current at the potential of the
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line and will operate to lift the cam 94 out
of engagement with the door lock roller”99.
The spring 206 will at once operate to move
the rod 148 to the left as viewed in Figs. 1
and 2, and allow the locking bolt 147 to be

moved to locking position so as to effect a.

closure of the mobile circuit closer as well
as -the locking of the door. The closing of
this mobile circuit closer will complete a
circuit from the positive main by wires 122,
132, 133, slack cable switch 113, wire 134,
solenoid 138 of magnet. switch 3, wire 131,
contacts 46 and 57 and the — main. The
solenoid 138 of the magnet switch 3 will
now lift the disks or contact makers 8 and
9, respectively, against the contacts 4, 5, and
6, 7. The disk 9 completes the circuit to
the motor and brake,.and allows the motor
to start. - The bridging of the contacts 4, 5,
by the contact disk 8 throws a short circuit
around the magnet coil 35 and push button
109. This has the effect of excluding con-
trol of the car from any other station until
the car has been started and sent to the des-
ignated landing. The motor accelerates au-
tomatically and lowers the car until the
floor controller which is being driven by the
hoisting apparatus, moves the bridging piece
127 away from the contacts 126--and 125.

30 This will occur as the car approaches its
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redetermined destination, at the bottom
Soor in this instance. This action of the
floor controller will open the circuit between
the floor relay 26 and the reversing switch
solenoid 59. Both will become deénergized
as well as the magnet 34, and allow their

respective contacts to return to their first

positions. The opening of the reversing
switch contacts breaks the circuit including
the solenoid 138 of the magnet switch 3 at
the contacts 46, 57, also to the solenoid 89
of the magnet cam through the wire 130;
at the same time current to the motor is
shut off and the brake is applied, stopping
the car at the bottom floor.  Upon the de-
energization of the magnet solenoid 89, the
spring 92 acting in conjunction with the
weights of the various parts, causes the cam
94 to be moved downwardly and outwardly
until limited by the stop 97. This outward
movement of the cam forces the roller 100
which is now adjacent to the cam 94, in-
wardly, thereby moving the rod 148 to the
right as indicated in Fig. 2, and conse-
quently the locking bolt 147 into unlocking
position. This has'the
the magnetic. path for the lines of force of

the electro-magnet 156 that the mobile eir-

cuit - closer is opened. Since this circuit-
cloger is in circuit with the magnet of the
switch 8, it will now be impossible to oper-
ate the switch 3 until the mercury circuit-
closer has been -placed in closed position
again. »

Tt should be noted that upon pressing a

effect of so changing.

button to start the car, a corresponding floor
relay together with the reversing switch are
energized, thereby placing the motor con-
nections in 1}iroper position to raise or lower
the car, as the case may be. Also the opera-
tion of the reversing switch supplies the
magnet cam with current allowing its oper-
ating solenoid to become energized and re-
tract the cam, this operation automatically,

. effecting the closure of the door lock circuit

which includes the magnet of the main line
switch 3, and also allowing the door to be
automatically locked. After the door lock
contacts have been closed, the main line
magnet is enabled to close its contacts there-
by starting the motor. The push button
has also at the same time a shunt circuit
thrown around it by the operation of the
main line magnet switch 3 making it no
longer necessary to keép the push-button
compressed. Contacts 66, 67 and 68, 69 are
provided which depend for' their operation
upon the accelerating magnet, and are in-
cluded in circuits supplying the various but-
tons with current, and 1n this way prevents
any further operation from any push-but-
ton after the motor attains full speed, and
until the motor has again been brought to
rest, either automatically by the action of
the floor controller, or voluntarily by press-
ing the safety button in the car.

The various landing docors can be opened
only when unlocked by the action of the
magnet cam carried by the car, or by means
of ‘a key and the magnet cam cannot be
placed in unlocking position until the car .
has been brought to rest to the proper floor.
Then, and only then, is it possible ordinarily
to open the landing door. While such door
is open, the car cannot be moved since the
contacts of the door lock .are of necessity,
owing to their construction, disconnected
through the mercury while such door is
open, and since these contacts include a cir-
cuit to the main line magnet, it will be evi-
dent that current cannot 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. It will be noticed that the
door must be closed before the circuit in-
cluding wire 133 can be closed, as the cir-
cuit-closer 220 is in the keeper-casing 140
which is in the door jamb. Furthermore, it
is evident that the parts are shown so ad-
justed that the door will necessarily be
locked before the circuit-closer 220 can elec-
trically connect the terminals 164 and 164"
When the solenoid 89 is energized, the arm
102, which is rigidly connected to the lock-
ing rod 148, is released so that the spring
192 will force the locking bolt 147 to lock-
ing position. When the parts are in the
position shown in Fig. 2, the door may be
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opened by turning the knob 189 connected to
the spindle 193, and thus withdrawing the
latch 155.

Although I have herein shown an electro-
magnet solenoid 89, for operating the
plunger 90, which construction is in reality
an electric motor having a reciprocating
armature, it is obvious that it is within the
province of my invention to substitute for
this form of motor any other form, as, for
example, the ordinary direct current motor
with a rotating armature. T desire it to be
further understood that with slight modifi-
cation, my invention may be used for other
purposes than controlling the locking of
elevator doors, as, for example, the auto-
matic operation of means for locking doors
adjacent to the path of travel of railway
cars.

Having thus fully described my invention
and without limiting myself to the details
of construction and arrangement of parts
herein disclosed, what I claim and desire to
have protected by ILetters Patent of the
United States is:—

1. The combination with a car, of a door
adjacent the path of travel of said car, a
locking device for said door, apparatus for
operating said car, and an electro-magnetic
circuit-closer magnetically controlled by the
locking device for rendering said operating
apparatus inoperative except when the door
is closed and locked.

2. The combination with a car having a
doorway, of means for moving the said car,
controlling apparatus for said moving
means, a door adjacent the path of travel
of said car, locking mechanism for said
door, and a liquid circuit-closer co-acting
with and controlled by said locking mecha-
nism and controlling apparatus to prevent

said car from being started away from said -

door except when the door is closed and
locked.

3. The combination with a car, of a plu-
rality of doors, locking mechanism for each
door, means carried by the car for mechan-

ically operating said meehanism, said oper-

ating means being operable to actuate said

locking mechanism to unlocking position

only when the car is opposite said locliipg
mechanism, and an electro-magnetic circuit-
closer co-acting ‘directly with and including

said locking mechanism in the magnetic.

circuit for preventing said car from being
started until after the door is closed and
locked. '

4. The combination with an elevator car.
of means for operating the same, a hatch-
way door, a loclri)ing device therefor, a fluid
circuit-closer co-acting with and controlled
by said door-locking device, a controlling
circuit including said circuit-closer, and
means permitting the unlocking of said
door and the opening of said circuit-closer.
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only when the car is at rest opposite said
door.

5. The combination with an elevator car,
of a magnetically operated cam carried
thereby, a hatchway door, a lock for said
door, means for operating said car, mechan-

ism co-acting with said cam for operating

the same to effect the release of said loc
only when the car is at rest opposite said
door, and an electro-magnetic circuit-closer

having its magnetic circuit controlled by

the position of the door and co-acting with
said lock and said car operating-means for
preventing the car from being started until
after the door is closed and locked.

6. 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 from any landing or from
the car for operating said unlocking means,
apparatus for preventing the unlocking of
the doors except when the car has stopped
opposite a door, and electro-magnetic mo-
bile circiiit-closers co-acting with said locks
and said operating means for preventing
the starting of the car until the door is
closed and Jocked.

7. The combination with an elevator and
means for controlling the same, of a well
door, locking mechanism for said door, a
mobile circuit-closer, and magnétic means

including a part carried by the door and

dependent upon the closure and locking of
sald door for the operation of the mobile
circuit-closer.

8. The combindtion with an elevator and
means for controlling the same, of a well
door, locking mechanism for said door com-
prising a locking bolt, an electro-magnet, a

- circuit-closer, and means effecting the opera-
tion of said circuit-closer when the electro-

magnet is energized and the locking bolt is
in closed and locking position.

9. The combination with an elevator, of a
well door, locking means therefor compris-
ing a locking bolt of magnetic material, an
electro-magnet having cne of its poles ex-
tended to said locking bolt when the door
is in closed position, a mobile circuit-closer
between the poles of the said electro-magnet,
sections of non-magnetic material adjacent
the poles of said electro-magnet, a section of
magnetic material between said sections of
non-magnetic material, and ‘means for ener-
gizing said electro-magnet to effect the oper-
ation of said circuit-closer when the door is
in closed position. ;

10. The combination with an elevator, of
a well door, locking mechanism for said door
and comprising a lock casing and a keeper
casing, a locking bolt having an exposed por-
tion, composed of magnetic material, an elec-
tro-magnetic device in the keeper casing, a
mercury circuit-closer between the poles of
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ing arranged in the
the locking bolt, to be magneti--
“cally connected
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said magnetic device, and a section of mag-~

netic material mounted between said poles
but out of magnetic contact therewith, one
of said poles and said magnetic section be-
path of the magnetic
portion of :
by the latter and-thereby
effect the operation of the mercury circuit-
closer when the electro-magnetic device i
supplied with current. _

11. The combination with an elevator, of
a well door, a lock casing carried by the
door, a keeper casing opposite said lock
casing when the door is 1n closed position,
an electro-magnet carried by said keeper
casing, a piece of magnetic material between
the poles of said electro-magnet but mag-
netically separated therefrom when the door
is in open position, a locking bolt carried by
the lock casing and magnetically connecting
one of the poles of said electro-magnet and
said piece of magnetic material when the
door is in closed position, a receptacle be-

“tween the poles of said electro-magnet for

electric conducting liquid, a plurality of
contacts, and a magnetic device for displac-
ing said liquid to electrically connect said
contacts when the door is in closed position

_and the locking bolt magnetically .connects

one of the poles of said electro-magnet and
the intermediate piece of magnetic material.

12. The combination with an elevator, of
a well door, locking mechanism for- said
door comprising a locking bolt having an
exposed portion composed of magnetic ma-
terial, an electro-magnet, a plurality of sec-

tions of non-magnetic material with an in-°

termediate section of magnetic material be-
tween the poles of said electro-magnet, a
receptacle for containing lignid-conducting
material, a plurality of electric contacts, and
a magnetic device in said receptacle for dis-
placing said liquid to effect the connection
of said contacts when the door is closed, and
said locking bolt magnetically connects one
of the poles of the electro-magnet and .said
intermediate section of magnetic material.
138. The combination with an elevator, of
a well door, locking mechanism comprising

a locking bolt having its exposed portion

“minal extending into said

¥ 4

composed of magnetic material, a.section of
magnetic material between the poles of said
electro-magnet, a tube of insulating material
passing through said poles, an electric ter-
tube at each end
thereof, a tube of magnetic material fitting
within said tube of 1msulating material, a
lining for said tube of magnetic material,

“and liquid conducting material in said tube
‘of insulating material to effect the electric

connection of said terminals when one of the

-poles of the electro-magnet and said section

of magnetic material is magnetically con-
nected by the locking bolt-when the door is
in closed and locked position.

14. The combination with an elevator, of

" a well door, locking apparatus for said door,

controlling means for the elevator, and
an electro-magnetic circuit-closer removably
carried by said locking apparatus.

15. The combination with an elevator, of
a well door, locking apparatus comprising
a lock casing, and a keeper casing, and an
electro-magnetic circuit-closer removably
connected with said keeper casing. ‘

16. The combination with an elevator, of
a well door, locking apparatus, an electro-
magnet, a mobile circuit-closer, terminals for
said electro-magnet and said ecircuit-closer,
binding posts opposite said terminals, and
a frame for rigidly connecting and carrying
said electro-magnet, circuit-closer and ter-
minals, said frame being removably secured
to a portion of the locking mechanism.

17. The combination with a_car, of con-
trolling apparatus therefor, a door adjacent
the path of movement of the car, door-lock-
ing mechanism, a mercury circuit-closer co-
operating with said mechanism - to place
itself in closed position only when the door
is closed and locked, and means.effecting the
interruption of current through said circuit-
closer before the latter is opened.

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

FREDERIC E. TOWN.

Witnesses:

W H. StoxEs,
Cuarres M. NIssen.
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