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UNITED STATES

PaTENT OFFICE.

CHARLES A. HARKNESS, OF PROVIDENCE, RHODE ISLAND.

ELEVATOR.

SPECIFICATION forthing part of Letters Patent No. 646,001, dated March 27, 1900,

Application filed February 23, 1897, Serial No. 624,668,

To ail whom it may concern:

Beitknown that I, CHARLES A HARKNESS
of Providence, in the county of P10v1dence
and State of Rhode Island, liave invented cer-
tain new and useful Imprgvements in Eleva-
tors, of which the following is a specification.

Thisinvention relates to elevators, and has
for its object to present such improvements
in the same as will fully appear f10m the fol-
lowing description.

The invention may be said to- consist,
broadly, of controlling means, (including
either a flexible line relatively to which the
car travels, a flexible line traveling with the
car, a stationary shaft relatively to which the
car travels and which is connected with hand-
operative means on the car insliding engage-
ment therewith, an electrie switch or any
other device for controlling the motor em-
ployed for the purpose of raising and lower-
ingthecar;) alock forsuch controlling means,
which lock is mounted upon the car; an elec-
tromagnet, likewise mounted on the car, for
throwmcrthe lock into operative position, and
an electrlc circuit including said- electromag-
net and also having included therein ¢ make-
and-break ” devxees operated by the -doors
leading into the elevator-well, whereby when
one of the doors is open ‘rhe electromagnet
will be operated to cause the lock to lock the
controlling means.

The 1nvent10n also consists of the devices

"~ and mechanisms above enumerated, in com-
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bination with means under the control of the
attendant in the car for breaking the electric
cireunit to throw the lock into its inoperative
position even while the door is open.

The invention also consists of means for
causing the stoppage of the motor in case one

of the doors be opened to immnediately bring,

the car to a state of rest irrespective of the
position of the said car in the hatchway.

The invention also consists of certain com-
binations and arrangements of parts, all as
illustrated in the drawings, to be hereinafter
deseribed in detail, and to be fully and par-
ticularly pointed out in the claims hereto-ap-
pended.

Referenceisto be had to theaccompanying
drawings and to the letters marked thereon,
forming a part of this specification, the same

(No model.)

letters designating the same parts or features;
as the case may be, wherever they occur. .

. Of the drawings, Figure 1 is a diagram?

matic view showing a car the movements of 53

which are controlled by a line traveling there-

1 with, a lock on the car for locking the line

through the medium of the wheel around
which the line may,be moved, an electromag-
net for operating the lock, a series of doors;
and an electrie circuit including said electro-
magnet and including make-and-break de-
vices operated by the doors for causing the
energizing of the magnet to operate the lock.
The cireuit also includes a push-button by
means of which the current may be broken
when desired. Fig, 2 illustrates the lock'in
Fig. linits 1nope1&t1vep031t10n Figs. 2*and
2v 1llust1ate the push-button. FIO' 3 illus-
trates another embodiment of the invenbion
which is slightly different from that shown

in Figs. 1 and 2, in which the lock is mounted

on the inside of the car and engages a disk
behind the hand-operative wheel by means of
which the traveling line is shifted. Figs. 4
and 5 illustrate a slightly-different form of

.mechanism for locking the controlling means,

the lock in this case consisting of two dogs
which engage the eontrolhnv-hue itself and
which are simultaneously operated by an
electromagnet, the rest of the construction
being similar to that illustrated in Fig. 1.
Figs. 6, 7, and 8 illustrate a different embodi-
ment of the invention in which the locking
means may be actuated to lock the line to the
car in such way as to immediately bring the
car to a state of rest upon one of the doors
leading into the elevator-shaft being opened.

Figs. 9 10, and 11 illustrate the lock formed
in such way as to be thrown into operative
position immediately upon one of the doors
being opened, but which will not - opérate to
stop the car until the latter arrives at one of
thelandings. Fig. 12 illustrates a device for
locking a ‘band- operatlve lever on the car,
which 1ever is connected with a line traveling
with the car. Figs. 13, 14, and 15 11111strate

the lock as being employed for the purpose
of locking an uprwhs shaft against rotation
when one of the doors is open, said shaft be-
ing connected with the motor.

First referring to Figs. 1 and 2, the cleva-
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tor-car is indicated by a, and b indicates the
controlling means, which in this case consists
of a chain connected with the motor and pass-
ing around the wheel ¢ on the outside of the
car @. The wheel cissupported upon ashaft
¢', projecting through the wall of the car and

equipped on its other end with a hand-wheel

c—such as shown, for instance, in Fig. 3.

. Upon the shaft is likewise mounted outside

the wall of the ear a disk ¢ having a notch
adapted to receive the hooked end of a lock
consisting of a weighted lever d, pivoted at
d’ on the outside of the car. e isan electro-
magnet arranged below the lock b and having
its armature ¢’ secured thereto, so that upon
the magnet being energized the lever which
is raised by reason of the weight d? will be
drawn downward, so as to thrust its hooked
end into the notch in the disk ¢®. The mag-
net is included in a circuit, (indicated by f,)
which circuit-also includes a suitable source
of power, here shown as a generator ', and a
series of make-and-break devices (shown con-
ventionally at f'*) to be operated by a seriesof
horizontally-movable corridor-doors 14, open-
ing into the elevator shaft or well. When
the doors are all closed, the eircuit is broken;
but when one of the doors is open the circuit

* is closed through the magnet and the lock is
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thrown into its operative position. TUnder
this arrangement when the attendant upon
the car shifts the shaft ¢’ by means of the
hand-wheel c* to bring the car to a state of
rest opposite the landing and thereupon pro-
ceeds to open the door the first movement of
the door toward open position causes the clos-
ing of the circuit and the actuwation of the
lock to hold the shaft ¢' against movement
so long as the door is open.

It will be readily understood that my in-
vention is capable of being embodied in many
forms and various constructions and arrange-
ments of parts. TFor instance, in Fig. 3 the
lock d and the disk ¢ are mounted on the shaft
inside of the wall of the car. In Figs. 4and
and 5 I have shown a lock for the controlling
means, consisting of two pivoted dogs d® d?,
which may enter the open links of the chain
b on either side of the wheel ¢, the dogs be-
ing provided with slots d* to receive fingers
d?, secured to the armature ¢’ of the electro-
magnet e. 'When the circuit through the
magnet is broken, the dogs will remain in the
inoperative position shown in Fig. 5, with the
armature resting upon the guides d°; but
when the magnet is energized they will be
thrown into engagement with the links of the
chain, as shown, so as to lock the controlling
means against movement. v

It sometimes happens that where the ele-
vator-door has not been properly latched af-
ter having been closed an inexperienced or
thoughtless person exposes himself to dan-
ger by opening the door and looking into the
elevator shaft or well to ascertain the posi-
tion of the ear, which at the time may be in
close proximity and therefore liable to cause

646,001

injury or death, so that it is desirable to prd-
vide means for accomplishing the immediate
stoppage of the car in case one of the doors
be opened.

In Figs. 6,7, and 8 I have shown myinven-
tion as embodied in a mechanism for causing
the immediate stoppage of the elevator-carir-
respective of its position in the shaft or well
upon the opening of one of the doors. In this
case the controlling means consists of alined’
of the type known as *‘standing” lines—that
is to say, a line relatively to which the car
travels and whieh is positively or directly con-
nected with the mechanism which controls the
movements of the motor. The caris provided
with an attachment or member o/, through
which the line passes and which forms an
abutment for a movable member A, having a
roughened groove, the abutment also having
a groove, so that the rope may be tightly
clamped between them,the said movable mem-
ber being in the form of a double eccentric
pivoted upon the end of a bar 7/, sliding in a
guide 78 on the bottom of the car. The eccen-
tric member is held in its normal position by
a spring h% so that when the line is wedged
between the member % and the abutment the
former will be rocked more or less upon its
axis to obtain a better bite upon the line.
The bar 7' is operated by toggle-levers Ii? 1%,
the former being pivoted at /i* to a bracket A°
and having secured to it the armature ¢’ of
the electromagnet e. The movement of the
toggle-levers 7* Ii? is limited by the stop AS,
placed in their path. The weight 7 does not
quite counterbalance the weight of the levers
h?h3, so that when the magnet is notenergized
they will assuine the position shown in Fig. 6.
The partsas deseribed constitute a lock which
will lock the standing line to the car in such
way as to cause the immediate shifting of the
motor-controlling mechanism upon the open-
ingof one of the doors and effect the stoppage
of the car irrespective of its position in the
hatchway.

In Figs. 9, 10, and 11 the invention is shown
asembodied in a mechanism in which, though
the lock be thrown into its operative position
immediately upon the opening of one of the
doors, yet the car will not be stopped until it
comes to a landing, so that in case one of the
doors be opened while the car is in transit-it
will not be stopped in such position as to pre-
vent egress therefrom. In this construction
the line b’ is equipped with stops 0% there be-
ing a pair of these stops upon the line at each
landing. The lock in this case consists of two
pivoted dogs or arms 77, formed with teeth at
their pivoted ends, which engage a rack-bar?’,
connected with the armature ¢’ of the electro-
magnete. Therack-bar is normallyheld for-

ward by a pivoted weight % so that when the
magnet is energized it draws the rack-bar to
it and rocks the dogs ¢ about their pivotsinto
the position shown in Fig. 10, and hence when
the car has reached the landing the dogs will
be separated by the first one of the conical
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stops b*and engage the other stop b2 so as to
shift the line and stop the car automatically.
The conical stops have their points oppositely
arranged, so that one of the two stops passes
between the two arms, while the flat face of
the other engages the said arms to stop the
car. Thusit will be seen that by opening one
of the doors the magnet will be energized and
the lock will immediately be thrown into its
operative position; but the car will not be
brought to a state of rest until it reaches
the next landing either in ascending or de-
scending.

In Fig. 12 the lock is employed for locking
the rock-shaft j, to which the hand-operative
lever ;' (shown in dotted lines) is attached,
the said shaft being provided with a cross-
bar j% to which the ends of the line b%, which
travels with the car, are attached. Project-
ing out from the shaft is a bar j°, with which
a swinging catch 4% having a recess j° to re-
ceive the end of the bar ;% may engage.” The
cateh is normally held out of its locking po-
sition by a spring % but is connected by a
rod j7 with a pivoted rod 7% to which the ar-
mature e’ of the electromagnet e is connected.
When the car has been brought to a stand-
still and one of the doors is open, the current
passing through the electromagnet e causes
it to draw the armature to it and to throw the
catch j* toward the bar 72, so that the latter
enters the recess j°in the former. The move-
ment of the catch in the direction of the ten-
sion of the spring is limited by a stop 72, pro-
Jecting down from the bottom of the car.

In all of the embodiments of my invention
which I have thus far deseribed the control-

ling means by which the motor is controlled.
is in the form of a flexible line, either con-

nected to the car to travel therewith or ar-
ranged in the hatchway in such way that the
car travels relatively thereto; but in Figs. 13,
14,and 15 Thaveillustrated controlling means
as consisting of an angular shaft b5, which is
connected to the mechanism for controlling
the motor in such way that by rotating the
shaft in one direction or the other the car
may be raised and lowered or stopped, as the
case may be. The shaft may be angular in
cross-section, as shown, or else it may be
grooved or formed with longitudinal webs or
flanges and is operated by means of a hand-
operative device [, mounted on a shaft pro-
Jecting through the wall of the car and hav-
ing on its outer end a bevel-wheel /', inter-
meshing with a bevel-wheel 2, supported in
a bracket I°, mounted upon the wall of the
car, the bevel-wheel /> having an angular
aperture to receive the shaft b%s0 as to slide
relatively to the latter, though locked to it in
such way as to cause its rotation when the
hand-wheelisrotated. The lock forthe shaft
consists of a plate m, having a hub m’', with
an angular aperture to receive the shaft b°
and which is mounted on a bracket extending
out from the car, so as to travel with the lat-

ter relatively to the shaft, while adapted to

allow its rotation or to prevent it from being
rotated when the plate m is locked against
movement. m?is a bell-crank lever having
a hooked end which is adapted to enter a re-
cess m?® in the plate m, so as to lock the said
plate against movement. The armature ¢’ of
the electromagnet e is connected to the bell-

crank lever, and when the electromagnet is

energized it rocks the said lever upon its pivot
m* and forces the hooked end thereof into the
recess m? of the plate m. The bell-crank le-
ver is held in its inoperative position under
normal conditions by the spring m% which is
connected to it, asshown in Fig. 14. In this
case, as in the previous one, the opering of
one of the doors closes the eircuit through
the magnet and causes the locking of the con-
trolling means.

Ifitshould happen when the caris in transit
or at a landing that one of the other doors
shiould be opened, either accidentally or ma-
liciously, it would ordinarily be impossible to
unlock the hand-operative devices on the car,
80 that some means would be necessary to
renderthelockinoperative. HenceIinclude
in the electric circuit f a device (indieated
conventionally at g) for breaking the circuit,
which device is under the control of the at-
tendant on the car. I prefer a device which
will operate to break the eircuit only so long
as pressure is put upon it, and therefore em-
ploy a push-button, as in Figs. 22 and 2°, the
contacts g' g® of which are held normally to-
gether by a spring ¢% so as to render it im-
possible for the attendant to forget to close
the circuit in case he has upened it for any
purpose. ;

In: all of the embodiments of my invention
which I have illustrated and described the
lock is mounted upon the ear and is actuated
by an electromagnet in circuit with a series
of make-and-break devices operated by the
doors leading into the elevator shaft or well,
and in each embodiment of the invention the
energizing of the magnet causes the locking
of the controlling means. Again, in all of
the embodiments of my invention as above
described a push-button is located in the cir-
cuit which includes the electromagnet, so that
the attendant may by pressing upon the but-
ton throw the lock into its inoperative posi-
tion to permit him to retain his control of the
car in case some person has accidentally or
with evil intent opened one of the doors lead-
ing into the elevator shaft or well.

By means of the various devices which I
have described I am enabled, first, to de-
crease the liability of accident to persons en-
tering or leaving the elevator-car by prevent-
ing the starting of the same while the door is
open, and, second, I provide for the immedi-
ate stoppage of the car upon the opening of
one of the doors or provide for the car being
stopped at the next adjacent landing. )

Of ecourse it will be understood that I do not
limit myself to the precise construction and
arrangement of parts illustrated in the draw-
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ings and above described, as the invention
may be embodied in other devices without de-
parting from the spirit or scope of my inven-
tion. WhileIhaveselected several forms for
the purpose of illustrating how the invention
may be embodied and operated, yet at the
same time it may be equally well embodied
in devices presenting a different appearance
from those shown in the drawings. The con-
trolling means may include the devices which
cause the motor to either raise or lower the
car or bring it to a state of rest.

Having thus explained the nature of the in-
vention and to what it relates, aswell as sev-
eralof the forms in which it may be embodied,
what I now declare to be my invention is—

1. In an elevator, controlling means, a loek
on the car for said means, an electromagnet
on the car for actuating said lock, a door, and
an electric circuit for energizing the electrd-
magnet to actuate said lock when said door’is
open.

2. Inanelevator, controlling means, a lock
on the car for said means, an electromagnet
on the car for actuating said lock, a door, an
electric circuit for energizing the electromag-
net to actuate said lock when said door is
open, and a circuit-breaker normally closing
thecircuit and constructed tobe manipulated
to break the circuit temporarily, and to re-
turn to its normal position automatically.

8. Inanelevator, controlling means, a lock
on the car for said means, an electromagnet
on the car for actuating said lock, a door, an
electric circuit for energizing the electromag-
net to actuate said lock when said door is
open, and means controlled by said door for
breaking the circuit when the door is closed
whereby the said lock is free from said con-
trolling means when the said door is closed.

4. In an elevator, controlling means for
shifting the eontrolling parts of the motor, a
corridor-door, and means including an elec-
tric circuit adapted to be closed by the open-
ing of said door for actuating the controlling
means to stop the travel of the car. -

5. Inanelevator, controlling means for con-
trolling the movements of the motor, a series
of horizontally-movable corridor-doors, and
means between the doors and the said motor-
controlling means for operating said motor-
controlling means to bring it to a neutral po-
sition and stop the car irrespective of its po-
sition in the hatchway when any one of said
doors is open.

6. In an elevator, controlling means, a lock
for said means, a series of horizontally-mov-
able corridor-doors, and means operated by
the opening of any one of said doors for caus-
ing thelock to actuate the controlling means
to bring the car to a state of rest irrespective
of its position in the hatchway.

7. In'an elevator, motor-controlling means,
a series of corridor-doors, and means includ-
ing an electric circuit adapted to be elosed by
the opening of one of said doors, for operat-
ing said motor-controlling means to bring it

to a neutral position and stop the travel of
the car, irrespective of the position of the car
in the hatehway. o

8. In an elevator, motor-controlling means,
a series of corridor-doors, an electric cireuit
including an electromagnet and make-and-
break devices controlled by the doors, and
means actuated by said magnet when one of
the doors is open, for operating the motor-
controlling means to bring it to a neutral po-
sition and stop the travel of the car irrespec-
tive of the position of the car in the hatch-
way.

9. Inan elevator, motor-controlling means,
a series of corridor-doors, a lock on the out-
side of the ear for locking the confrolling
means thereto against movement and an elec-
tric circuit including an electromaguet, and
adapted to be closed by opening one of the
doors, for causing said electromagnet to ac-
tuate the lock to hold the car against move-
ment.

10. Inanelevator, motor-controlling means
including a line relatively to which the car
travels, a lock on the ear for locking the line
thereto, and an electric cireuit closed by open-
ing one of the doors and including an electro-
magnet which actuates the lock, whereby
when one of the doors is opened, the line is
locked to the car to bring said car to a state
of rest.

11. Inanelevator, motor-controlling means
including a line relatively to which the car
travels, and an electrically - actuated lock
adapted to lock the line to the car, and thrown
into operative position by the opening of a
corridor-door, which lock, upon locking the
line to the car, brings the car to a state of
rest.

12. Inan elevator, motor-controlling means
including a line relatively to which the car
travels, a lock mounted on the car and con-
sisting of two members adapted to engage the
line between them, and an electromagnet, the
cirenit through which is closed by opening
one of the corridor-doors, for causing said
members to engage the line to stop the travel
of the car, upon one of the doors being open.

13. Inanelevator, motor-controlling means
including a line relatively to which the car
travels, a lock mounted on the car, and con-
sisting of a stationary member and a movable
member adapted to clamp the line between
them, a sliding bar to which the last said mem-
ber is pivoted, toggle-levers pivoted to the car
and to the said sliding bar, a stop to limit the
movement of the toggle-levers, and means for
actuating said toggle-levers.

14. Inanelevator, motor-controlling means
including a line relatively to which the car
travels, a Jock mounted on the car and con-
sisting of a stationary member and a mov-
able member adapted to clamp the line be-
tween them, toggle-levers for actuating said
movable member, and an electromagnet con-
trolled by the doors leading into the hateh-
way, for operating said toggle-levers, where-
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by when one of said doors is open said elec-
tromagnet is energized and the line is locked
to the car to stop the travel of the latter.

15. In an elevator, controlling means, an
electrically-actuated lock for said means, an
electric circuit arranged to be closed by the
opening of a door for operating the lock,
and a circuit-breaker normally closing the
circuit and arranged to be manipulated to
break the cirenit temporarily and to return
to its normal position automatically.

16. The combination of an elevator-car, a
landing-door, a controlling-rope, magnetic
gripping mechanism on the car adapted to
grip the controlling-rope, a contact device
actuated by the door, and wires connecting
the contact device with the gripping mech-
anism so that as soon as the door is opened,
the contact will be made and the gripping-
jaws closed on the rope. _ '

17. Inan elevator, motor-controlling means,
a series of corridor-doors, and means includ-
ing an eleetric circuit- adapted: to be closed
by the opening of any one of said doors for
operating said motor-controlling means: to
bring them to a neutral position and stop the

.18, In a safety device for elevators, the
combination with the controlling devices for
the motor, of mechanism for operating said
controlling devices so as to move said con-
trolling devices to an inactive positionto pre-.
vent movement of the motor, said mechanism

<

being normally inactive to allow the control-
ling devices to be freely operated from the
car, a series of horizontally-movable doors,
and a connection between said mechanism
and said doors, whereby the opening of any
one of said doors will cause said mechanism
to operate and move the controlling devices
toan inactive position so as to stop the motor.

19. A safety device for elevators, compris-
ing means normally retracted from the ele-
vator-controlling mechanism but adapted to
engage and move the same to an inactive po-
sition, an electromagnet for controlling said
means, a safety-circnit for said magnet and a
circnit breaker or closer controlled by a door
adjacent to the elevator-shaft. . :

20. In an élevator, controlling means, alock 5o
on the car for said means, an electromagnet
on the car for actuating said loek, a door, an

35

40

45

electric cirenit including make-and-break de-

vices for energizing the electromagnet to ac-
tuate the lock when the door is open, and a.33§
switeh for eutting out the make-and-break
devices. : :
‘In testimony whereof I have signed my

name to this specification, in the presence of

two.subscribing witnesses, this 17th day of 66

February, A. D. 1897.

. CHARLES A. HARKNESS,
‘Witnesses:
- Marcus B. May,
C. C. STECHER.




