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To all whony i€ Ml concern:

Be it known that we, EDWARD L. HATL and
GEORGE HAIL, of Providence, in the county
of Providence and State of Rhode Island, have
invented certain mew and useful Improve-
ments in Electric Elevator Safety Appliances,

of which the following is a specification.

This invention has relation to elevator
safety mechanisms by means of which the car
is prevented from leaving a landing when the
door thereatis open or ajar, and relates more
particularly to that class ot mechanisms 1n
which the locking mechanism is electrically
controlled. | |

The object of the present inventionisto pro-
vide certain improvements in mechanisms of
the class named by means of which the con-
struction is simplified, theinstallation is more
easily effected, the certainty of operation in-
creased, and the general eff

On the accompanying drawings, Iigure 1
represents in diagrammatic view one embodi-
ment of the invention. Tig. 2 represents the
locking device in detail. Tigs. 5 and < rep-
resent a door-controlled switch. 1Ifig. o rep-
resents the main switch. TFig. 6 represents
in section the switch on the car.

On the drawings the landing-doors, which
open into the elevator-well, are indicated at«,
+he elevator-car at b, and the wheel by which
the motor of the hoisting mechanism 1s con-
trolled at ¢. 'The direct valve or motor-con-
trolling mechanism, shown in this case as the
wheel, is governed by the usual hand-rope or
by aleveronthecar,neitherot which 18 shown,
as they are wellknown, said wheel bein oillus-
trated as the valve-wheel of a hydraulic appa-
ratus. Tothe shaft ¢ of the wheel is secured a
locking member consisting of an eccentric or
cam ¢, having anoteh or socket ¢>.  With the
member ¢?is adapted to engage a complemen-
tal locking member consisting of a vertically-
movable bolt d, arranged toslide in a suitable
ouide d', attached to a stationary support.
(Not shown.) A stop d? limits the extent to
which the bolt may drop.

The wheel may be directly locked by the
engagement of the locking-bolt therewlth or
by engaging a recess in an auxiliary or lock-
ing member connected tothe shatt and mov-
able therewith and being in locking effect
identical therewith. Therefore in the state-

ciency enhanced.

L |

ment in the claims that the locking-bolt di-
rectly engages the said wheel it 1s apparent
that the member ¢? is to all intents and pur-
poses a part of the wheel.. - This s in contra-
distincetion to locking the valve-rope, which
extends around the wheel and which is sub-
ject to streteching and shrinking under varied
atmospheric or thermal conditions. |

A chain or other flexible or articulated con-
nection e connects the bolt with the long arm
f' of a three-arm lever f, fulerumed at 1?10
a plate f* and having arotating motionabout

a center. Tothearm 72 of the leveris attached

the rod of a helical spring /7, which exerts a
tension slightly less than the weight ol the
bolt d, so as to partially balance it and veb
permit the bolt to drop by oravity into en-
cagement withthe notched member ¢*.  This
spring constitutes a counterbalancing mem-

ber for minimizing the amount of energy nec-

essary to operate or lift the bolt ¢ and to
swing or oscillate the lever fabout 1ts center
of motion. This member therefore actsin the
same direction as the armature and permits
of the employment of aless powerful magnet
than would be required were the spring or its
equivalent omitted. o

The short arm f¢ of the lever f plays be-
tween two stops on the plate f*and 18 con-
nected by a chain or other connection with a
lever ¢, fulecrumed at ¢’ to a bracket g* and
limited in its movement by an adjustable stop

¢. 'The end of the lever g carries the arma-
ture ' of a magnet i, which when a circuit is

passed throughits coils attracts the armature
and lifts the bolt to an inoperative position.
Upon the circuit being broken the armature
is released and the bolt is allowed to drop Into

The lever f operates as a device for multi-
plying the movement imparted from the arma-
ture to the bolt, since the movement of the
armature is much smaller than is requisite
for the bolt.
magnetic devices, such as a solenoid and core,
might be employed in lien of the magnet and
armature thus deseribed.

The current of electricity is supplied from '

a generator 7 through the main conductors o
and a branech circuit comprising the condue-
tors 4 7' 42 4%, the magnet /1, and a series of

normally closed door-controlled switches, (in-
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dicated asawhole at £L.) Any form of
may be employed, though the one shown in
Figs. 3 and 4 is satisfactory. Referring to

said figures, &’ indicates the switch-lever or
movable contact, and %? the stationary con-

tact, from which the movable contactis drawn
by a spring £* when the door « is opened.
1he plate &%, on which the lever /' is fulerumed
and which is attached to the door-frame, has
a tubular guide A% for a finger L, pivoted to
the lever &" and projecting into the path of
the door in such a way that when the door is
fully closed its edge engages the finger and
thrusts it to the position shown in Fig. 3 to
close the electrical connection between the
lever %" and the contact L2
movement of the door to open position the
spring &° effects the breaking of the electrieal
connection, and consequently the bolt d is
released by the magnet /.

In the branch circuit between the conduc-
tors ¢’ +* is placed a main switch m, having a
normally operable lever m’ and a stationary
contact 7% (see I'ig. 5,) and an illuminating-
lamp 72, which may be located in some place
where a light is eontinuously needed. DBe-
tween the conductors 7 and 7% is inserted a
circuit consisting of a conductor o and s
rheostat or resistance o', and between the
conductor 7 and the conduector 42 is a shunt
or loop circuit consisting of a conductor D,
leading to the car,and a normally open Spring-
switch p'.  (See Tig. 6.) The provision of
the last-mentioned shunt or loop cirenit pro-
videsfor the attendant on the car temporarily
closing the circuit through the magnet to re-
tract the bolt ¢ in case any one of the doors
be opened at a landing different from that at
which the ear happened to be located or in
case a door be opened when the car is between
two landings. The spring-switch, being held
normally open, will return automatically to
sald normal position when the attendant re-
moves his finger, and there is no chance for
him to permanently throw the door-switches
ouf of action. '

The provision of the gravity-lock in con-
junetion with the normally closed door-cir-
cutt provides against the apparatus getting
out of order without the knowledge of the
attendant, as is often the case when a nor-
mally open ecircuit is employed, since the
breakingof thecireuit releases the lock,which
by its weight is caused to lock the controlling
mechanism.  Again, the breaking of the cir-
cuit at night by means of the main switch m

cifectively prevents any one from aceiden-

tally or maliciously starting the car after the
attendant has left it, as for the night.

The flexible line by means of which the at-
tendant controls the valve-wheel is subject to
changes and variations from thermal and
other atmospherie conditions, as well as from
1ts usage, and it is therefore desirable in many
cases torelieve it from all unnecessary strain
and wear. Consequently for this reason we
S0 arrange the safety apparatus that the bolt

Upon the initial
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switeh | engages the valve-wheel or some part divectly

connected thereto.

Wedonotherein claim, broadly, theelectrie
system including the arrangement of the cir-
cuit y° and the resistance-cireuit o and the
door-circuit in multiple, as it forms the sub-
ject-matter of an application, Serial No.
101,922, filed concurrently herewith by (zeorge
Hail.

Having thus explained the nature of the
invention and described a way of construct-
ing and using the same, although without at-

tempting to set forth all of the forms in which

it may be made or all of the modes of its use,
we declare that what we claim is—

1. A safety appliance for elevators, com-
prising a valve-wheel located at the bottom
of the well, a car movable relatively thereto,
a gravity-lock for said wheel, an electromag-
net and its armature, connections between
sald armature and said lock by which the un-

locking movement imparted to the lock is

multiplied in transmission from the arma-
ture, and a normally closed electric circuit
including said magnet and also including one
or more door-controlled switches, whereby
when the doors are closed the lock is held in
operative position, but drops by gravity into
position to prevent the actuation of said
valve-wheel upon the opening of a door and
the breaking of the cirenit.

2. A safety appliance for elevators, com-
prising a valve-wheel having a locking mem-
ber, a plurality of doors, a car movable rela-
tively to said valve-wheel, a sliding lock for
engaging with the locking memberon the said
valve-wheel, an electromagnet having its ar-
mature connected to said lock, switches adapt-
ed to be operated by the doors, and a normally
closed electric civceuit including said switches
and said electromagnet for holding said slid-
ing lock in an inoperative position, whereby
the breaking of the circuit effects the release
of the lock and permits it to slide into enLage-
ment with the locking member on the valve-
wheel.

5. A safety appliance for elevators, com-

prising a plurality of doors, a valve-wheel, a
locktopreventthe actuation of thesaid valve-
wheel, an electromagnet and its armature
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IX

connections between the armature and the |

lock comprising a flexible member, switches
adapted to be operated by said doors, and a
normally closed electrie circuit ineluding said
switches and said electromagnet for holding
sald lock in an inoperative position while the
said doors are closed.

4. A safety device for elevators com prising
a valve-wheel and a locking member connect-
ed thereto, a car movable relatively to said
valve-wheel, a lock adapted when released to
move Iinto engagement with the said locking
member, an electromagnet having an arma-
ture, flexible connections between the arma-
ture and locking member by which the move-
ment imparted to the locking memberismul-

| tiplied in transmission from the armature,
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door-controlled switches, and an electric cir-
cuit including said switches and said magnet,
substantially as desecribed.

5. A safety appliance for elevators, com-

¢ prising a valve-wheel, a car movable rela-
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tively to said valve-wheel, a locking member

adapted when released to move into position

toprevent actuation of the said wheel, an elec-
tromagnet having an armature, connections
between the armature and the locking mem-
ber, by which the unlocking movement In-
parted to the locking member is multiplied in
transmission from the armature, door-con-
trolled switches, and a normally closed elec-
tric cirenit including said switehes and said
magnet, substantially as described.

6. A safety appliance for elevators, coni-
prising a valve-wheel, a car movable rela-
tively to said valve-wheel, a counterbalanced
locking member adapted to move into posi-
tion to prevent the actuation of thesaidwheel,
an electromagnet, anarmature, and meanstor
multiplying the movement transmitted from
the said armature to the operative portion of
the said locking member, door- controliled
switches, and a normally closed electric cir-
cuit ineluding said switches and said magnet.

7. A safety appliance for elevators, com-
prising a valve-wheel, having a locking mem-
ber connected thereto, arectilineally-movabie
locking-bolt to engage the said locking mem-
her connected to the valve-wheel, a bell-crank
lever having a short arm and a longer arm, 1ts
longer arm loosely connected to the bolt, an
electromagnet and its armature, connections
between said armature and the shorter arm of
said bell-erank, and a door-controlled electric
circuit ineluding the magnet.

3. A safety appliance for elevators com-
prising a direct motor-controlling mechanism
at the bottom of the well, a locking member
to prevent the actuation of the motor-control-
ling mechanism, a fulerumed lever having a

short arm and a longer arm, an electromagnet’

and its armature, connections between said
armature and the short arm of said lever,
yielding connections between the longer arm
of said lever and said locking mechanism, and
a door-controlled electriec cireuit including
sald magnet.

9. A safety appliance for elevators com-
prising a plurality of doors, a valve-wheel, a
lock to prevent the actuation of said valve-
wheel, a car movable relatively to said valve-
wheel, an electromagnet and 1ts armature, an
articulated connection between said arma-
fure and said lock, switches adapted to be
operated by said doors, and an electric cir-
cuit including said switehes and said electro-
magnet whereby the lock is in an inoperative
position when said doors are closed but pre-
vent the actuation of the said valve-wheel
when the doors are opened.

10. A safety appliance for elevators, 1n-
cluding a car, a controlling device, a lock
therefor, an electromagnet which when ener-
aized holds the lock in inoperative position,

| circuit including the magnet, and a loop-cir-
cuit in multiple with the magnet and includ-
ing a normally open switch on the car for tem-
porarily closing the cirenit through the mag-
netwhen the door-controlled circuit isbroken.

11. A safety appliance for elevators, in-
cluding a car, a valve-wheel, alock therefor,
i a door-controlled circuit including a magnet
coacting with said loek, and a branch cireuit
in multiple with the magnet and including a
switeh located on the car for releasing the
controlling device from thelock. |

12. A safety appliance for elevators com-
prising a plurality of doors, a direct motor-
controlling mechanism located entirely at the
bottom of the well, a car movable relatively
| 10 said direct motor-controlling mechanism,
a lock including a movable bolt adapted to

tromagnet and its armature, a movable con-
| nection between said armature and said lock,
switches adapted to be operated by said doors,
and an electric circuitineluding said switehes
| and said electromagnet whereby the lock 1s
in an inoperative position when said doors
| are closed but prevents the actuation of said
| controlling mechanism when the doors are
opened.

' 13. A safety appliance for elevators com-
prising a controlling device, located entirely
| ot the bottom of the well, a car movable rela-
l tively to said motor-controller, a locking
‘member adapted to move into engagement
with said motor-controller, an electromagnet,
an armature, a counterbalancing means con-
| nected with said locking member and acting
in the same direction as the armature for
| counterbalancing the locking member and
reducing the power required to operate said
| locking member, said locking member, said
electromagnet, said armature, and said coun-
l terbalancing means, being all located at the
|

|

bottom of the well in juxtaposition to the con-
trolling device, door-controlled switches, and
an electric circuit including said switchesand
said electromagnet.

| 14. A safety appliance for elevators com-
prising a motor-controller, a car movable rela-
| tively thereto, a locking member relatively
to which the car is movable adapted to move
into engagement with said motor-controller,
a plurality of doors, operative means between
said doors and said locking member whereby
when any one of said doors is open, said mo-
tor-controller is locked by the locking mem-

| with said locking member and aecting in the
same direction as the operative means where-
by a relatively small amount of power 1s re-
quired to operate said locking member.

prising a plurality of doors, a motor-control-
controller, and a lock rclatively to which the

car is movable adapted to engage said motor-
| controller and consisting of a locking mem-

1 a door - controlled normally closed electric

15. A safety appliance for elevators com-
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| ler, a car movable relatively to said motor-
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ber, an electromagnet,an armature,a countor-
balaneing member for minimizing the amount
of energy required to operate the said lock,
door-controlled switches, and an electric cir-
cult including said switches and said magnet.

16. "A safety appliance for elevators, com-
prising a direct motor-controlling mechanism
located at the bottom of the well, a car mov-
able relatively thereto, a gravity-lock for said
controlling mechanism and including a bolt,
an electromagnet and its armature, connec-
tions between said armature and said bolt by
which the movement imparted to the said bolt
1s multiplied in transmission from the arma-
ture, an electric circuit including said electro-
magnet and also including one or more door-
controlled switches, whereby the lock is in an
mmoperative position when said doors are
closed but engages the said controlling mech-
anism when the doors are open.

17. A safety appliance for elevators, com-
prising a direct motor-controlling mechanism
located at the bottom of the well, a car mov-
able relatively thereto, a lock for said con-
trolling mechanism including a counterbal-
anced member adapted to malke a locking en-
cagement with the said controlling mechan-
1sm, an electromagnet and its armature, and
means by which the movement imparted by
the armature is multiplied in transmission

from the armature to the point of said lock-

Ing engagement. -

1s. Inasafety device forelevators, the com-
bination of a direct motor-controlling mech-
anism, a locking member, a flexible connec-
tion, a rotating member, a door, an electric
circult including a make-and-break device to
be actuated by the said door, and an electro-
magnetic device to operate the said locking
member.

733,715

| 19. Inasafety devicefor elevators, the con-

bination of a direct motor-controlling mech-
anism, a Jocking member, a rotating member,
a flexible connection operated by said rotat-
ing member, a door, an electric circuit in-
cluding a make-and-break device to be actu-
ated by said door, and an electromagnetic de-
vice to operate the said rotating member.
20. A safety appliance for elevators, com-
prising a direct motor-controlling mechanism,
a car movable relatively to said motor-con-
trolling mechanism, an electromagnet having
an armature, a lock adapted toprevent actua-

tion of said motor-controlling mechanism,said

lock including a locking member and yield-
ing connections, whereby said locking mem-
ber may be retracted when the said lock is in
locking position, door - controlied switches,

and an electric circuitincluding said switches

and said magnet.

21. A safety appliance for elevators, com-
prising a direct motor-controlling mechanism,
a car movable relatively to said motor-con-
trolling mechanism, an electromagnet having
an armature, a locking member to prevent

actuation of said motor-controlling mechan-

Ism, yielding connections between said arma-
ture and said locking member whereby said
locking member may be retracted independ-
ently of said armature, door - controlled
switches, and an electric circuit ineluding
sald switches and said magnet. |

In testimony whereof we have affixed our
signatures in presence of two witnesses.

EDWARD L. HAIIL.
GEORGE HAIL.

Witnesses:
HENRY A. GREENE,
AUGUSTA ALLEN.
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