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To all whony it may concerr:

Be it known that I, NELSON HI1SS, residing
in the city, county, and State of New York,
have invented a certain new and useful Im-
provement in Elevetme of which the follow-
ing 1s a specification.

My present invention has relation to an

improved apparatus for controlling the move- |

mentsofelevator-cars; anditsprincipal object
is the provision of means whereby a gradual
stoppage is obtained whether the elevator be
moving up or down.

My device is particularly useful in connec-
tion with electrically-driven elevators, and by
its use I obtain the effects desired withoutre-
sort to complicated means for the safe use ot
the driving-motor as a dynamo.

A subsidiary branch of my invention 18 an
improved form of hand-operated controller
for the prime mover adapted to be located
upon the elevator-car.

A preferred form of my invention as used

with electric elevators isillustrated in the ac- |

companying drawings, wherein—
Figure 1 is a side view of one form of elee-

trie- ari iven elevator employing myinvention.
Hig. 2 18 a view of the hoisting cables and

sheaves of Hig. 1, seen at right angles to the
view shown 1in Flrf 1. Fw* g is a diagram-
matic development of the electric conuecmens
and their relations to the various mechanical
elements of my invention. Fig. 4 is a side
view of the top of one form of electromag-
netically-operated controller-drum capable of
use with my invention. Kig. 5isaifrontview

of the manipulator - switech preferably em-

ployed by me on the car, and Fig. 6 is a sec-
tional view of said manipulator.

My invention is capable of application to
many types of hoisting devices; but- I have
shown 1t in the accompanying drawings as-
sociated with the type of hoisting means de-
scribed and claimed by me in my pendingap-
plication, Serial No. 97,279, filed March 8,
1902. Herethe cage 1 isshown provided with
pulleys 2 and 3, secured, respectively, to the
top and bottom thereof. A hoisting-cable 4
is fastened, as at 5, over the elevator-shaft
and passes, as shown under pulley 2,over the
ixed sheaves 6 and ’7 andover pulley 3. At
the end of the cable 4 is fixed a weight 3 or
other means for holding the cable taut

rel-cage type, as shown.
‘poles 20, wound with suitable conductors,

'bmebmn of field -

In |

| this system any of the pulleys or sheaves over

which the cable 4 passes may be revolved,
and thus used as a driving-pulleyv. The ten-
sion exerted by the weight 8 18 always trans-
mitted equally to both sides of the driving-
sheave, as 7, and since said weight or its
equivalent does not move when thecaris op-
erated its effective influence In producing
operative tractional friction at the driving-

! sheaves is never impailred.

As shown in Fig. 1, the sheave 7 may be
used as the driving - sheave. The prime
mover, an electric motor 9, acts through the
shaft 10 and pinion 11 todrive thelarger gear
12, thus reducing the speed of the sheave 7,
which turns with 12.

At 13 isshown an antomatic strap-brake of
a.well-known type (better shown in Fig. 3)
arranged in a well- known manner, so that
when current is introduced into the driving-
motor 9 the brake is off, but is applied auto-
matically when current is interrupted.

I have not illustrated in detail the various
changes in circuit adopted -for control of the
motor 9 and its reversal, since various means
are well known in the art for this purpose.
I have therefore simply shown a drum-con-
troller box 14, operated in one direction or
the other by solenoids 15 and 16, which re-
ciprocate a rack 17, engaging a pinion 13 on
the end of the eperatmﬂ'-sheft of the con-
vroller.

Preferably mounted upon the shaft 10 or
otherwise arranged to necessarily turn with
the sheave 7 is a closed-circuit armature 19,

preferably of the familiar mouse-mill or squir-
The field-magnet
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surround said armature, and when said poles

are excited they exert a strong inductive re-
tarding effect upon the ermebure This com-
magnet and closed-circuit
armature may be ﬁtly termed a ‘““‘dynamic
brake’ and will be so referred to herein. The
solenoid 21 acts to control the flowof current
in the coils of the field-magnet 20, the current
being conveyed by cable 22. Cable 23 con-

nects the controllerl4and motor9. Bymeans
of suitable conductors 24, 25, and 26 the so-
lenoids 21, 15, and 16 are controlled from the
manipulator 27 on the car.

The parts above described are all shown in

95

100




&

IO

20

30

N
tn

40

50

R

60

=

719,114

diagrammatic relation in Fig. 8, wherein are | say,to the right in Fig. 3 and would be pressed

also illustrated certain further details, which |

I shall now proceed to describe.

The three solenoids 15, 16, and 21 areall in-
tended to act slowly upon their cores, so that
the positions of such cores will be at any mo-

ment dependent upon the length of time that

thev have been operating. For this purpose
awell-known arrangementof adjustablevalve
29 is employed to regulate the escape of ailr
on movement of the cores within their inclos-
ing coils, and thus moderate the movement
thereof when moving under the electromag-
netic influence. I shall not illustrate these
valvesin detail, as T do not elaim them herein
and as they are well-known devices for the
purpose named as used in solenoids.

The solenoids 15 and 16 act oppositely upon
a rack 17 to operate the motor in one direc-
tion or the other through the intermediary of
the controller-box 14. Therack 171s brought
back automatically to the middle position
(shown in Fig. 3) by the two springs 30 31,
acting through the slotted lever 32. "I'hereis
no resistance opposed by valves 29 to this au-
tomatic return movement of the rack 17, and
hence the stoppage of the motor 9 can be in-
stantaneously accomplished, if desired. The
solenoid 21 aects to gradually lift the bridg-
ing contact-plece 33, which introduces cur-
rent from the long terminal 34 to one or an-
other of the short terminals 35 for controlling
the braking action of the dynamiec brake 19
20. For this purpose the resistance-coils 36
areemployed, or other well-known meansmay
be used. It will be seen that as the contact
33 slowly rises one after the other of the re-
sistance-coils is cut out, until finally unim-
peded current is introduced into the coils of
the magnet 20 and the full power of the brake
is applied. When current ceases to flow in
the solenoid 21, the contact 33 drops back
into the position shown in FKig. 3 and the
brake 19 20 ceases to act.

The manipulatoron the carisshownin Higs.
3, 5,and 6. It consists of a movable contact-
lever 37, having a handle 38 and pivoted at
39 to rock in front of circularly-disposed con-
tact-pieces 40 41 42. (Shown in dotted lines

in Fig. 5.) These contacts are disposed in a

single plane, and 37 rocks between them and
an arc-shaped guideorretaining-piece 43. On
the back of the lever 37 is a flat spring 44,
which bears against an appropriate abutment
45 and tends to press the lever 37 forward
against the guide 43. This tipping of the
lever 37 is permitted by a joint or hinge 46.
Suitable means are provided for bringing the
lever 37 to the central position, and for this
purpose I have shown herein the springs 47

48. Asshownin Iig. 3, the shape of the guide -

43 is such that when the lever 37 is brought
to middle position it is allowed to fall away
from the plane of the contact-pieces 40 41
42, and so leaves all circuits broken. Bdup-
posing now that the car were to be started in

against the contact 42 in opposition to the
spring 44. Current entering at the wire
marked plus would energize the solenoid 23
and take off the brake 13, thus liberating the
motor. Ifdesired, thisliberating action could
be accomplished by the actual motor-current
in the well-known way without departing
from my invention. The current passes from
the solenoid 28 directly to the lever 37, and
when this latter is pressed against the contact
42 current passes by wire 26 to solenoid 16
and then to the return-main marked minus.
This effects a gradunal start of the motor 9 by
the controller 14. If an emergency stop 1s re-
quired, the handle is brought directly back to
the position shown in Fig. 3, either automa-
tically or by hand. The solenoid 16 being
thus deénergized, the spring 30 brings the
rack 17 to the position shown and the motor
is stopped, while at the same time the brake
13 is applied automatically by failure of cur-
rent in the solenoid 28. By pressing lever 37
against 40 the opposite solenoid 19 acts Lo pro-
duce contrary movement of the controller 14
and operate the car in the contrary direction.
Where a normal stopisto be had, however, in-
stead of bringing the lever directly to the po-
sition shown in Fig. 8 it is kept pressed back,
but is moved against the contvact-plece 41.
This operates the solenoid £1 to gradually ap-
ply the dynamic brake, and thus bring the car
aradually and easily to rest, with an effect
similar to that of an air-ecuashion. When
nearly or quite a full stop is reached, contact
may be broken at 41, releasing the dynamic
brake and locking the car by means of the
brake 13. It is evident that the dynamic

brake may be applied on the lever 37, leav-

ing either contact-piece 40 or 42, by simply
maintaining pressare on the handle in oppo-
sition to the spring 44. -

It is to be understood that my present in-
vention is not limited to the use of any par-
ticular type of controllers for motor or dy-
namic brake, whether using solenoid control
or not. Various means may be employed for
suitably operating the various principalagen-
cies used by me, and my claims are to be in-
terpreted as covering these various means,
however organized or constructed, unless
otherwise limited by the terms of said claims.

What I claim is—

1. In elevator apparatus, the combination
of hoisting means, a prime mover therefor, an
electrodynamic brake for said hoisting means
and means for successively controlling the
movement of said prime mover and applying
said brake. |

2. In elevator apparatus, the combination
of hoisting means, an electric motor therefor,
an electrodynamic brake for said hoisting
means and means for successively modifying
circuit conditions in said motor and in said
brake. |

3. In elevator apparatus, the combination

one direction, the lever would be rocked, | of hoisting means, an electric motor therefor,
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an electrodynamic brake for

means, & manipulator-switch kaving two ter- |
automatic means tending to keep said lever

minals respectively for opposite movements
of said motor and a third terminal between
the others for control of said electrodynamic
brake, an electric circuit and a movable con-
tact-piecein said circnitadapted tobe pressed
acainst either of said stationary terminals at
will. |

4. In elevator apparatus, hoisting means,
an eleetric motor therefor, an electrodynamic
brake for said hoisting means, main control-
lers forsaid motor and brake, electromagnetic
means for operating each of said controllers
and a switch adapted to establish operative
electric ¢ircuits in said main controllers suc-
cessively.

5. In elevator apparatus, a driving-sheave,
an electric motor therefor, a closed-circult

brake-armature adapted to turn with said

motor and sheave, a field-magnet surround-
ing said armature and a switch adapted to
successively control the circuits of sald motor

and said field-magnet.

6. In elevator apparatus, hoisting means,
an electric motorand an electrodynamic brake
therefor; in combination with a switch hav-
ing a stationary terminal for each direction
of motion of said motor, a middle terminal
for applying said brake, a movable lever ca-

'

3

said hoisting | pable of swinging over said terminals and of

moving against or away from their plane and

out of the plane of said terminals. |

7. In elevator apparatus, hoisting means,
an electric motorand an electrodynamic brake
therefor: in combination with a switch having
two stationary terminals for said motor and
5, middle terminal for said brake, a movable
lever adapted to swing over said stationary
terminals and means tending to bring said
lever to a middle position out of contact with
any of said terminals. |

3. In elevator apparatus, hoisting means,
an eleetric motor, an electrodynamic brake, a
locking-brake, automatic means for applying
the latter brake and electromagnetic means
for releasing it; in combination with a switch
having twostationary terminals for said motor
and a middle terminal for said brake, a cir-
cuit through the releasing means of the lock-
ing-brake, a movable switch-lever in said clr-
cuit adapted to swing over said stationary
terminals and means tending to bring said
lever to 2 middle position out of contact with

any of said terminals.
NELSON HISS.

Witnesses:
CHAS. F. HALSTED,
HAROLD S. MACKAYE.
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