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UNITED STATES

PAaTENT QOFFICE,

ALLAN COWPERTHWAIT, OF NEW YORK, N. Y., ASSIGNOR TO ALONZO B.
SEE AND WALTER L. TYLER, OF BROOKLYN , NEW YORK. '

AUTOMATIC STOP FOR ELECTRIC ELEVATORS.

SPECIFICATION forming part of Letters Patent No. 671,108, dated April 2, 1901,
Application filed February 4, 1901, ferial No. 45,325, (No model.}

To all whom it may concern:

Beitknown thatI, ALLAN COWPERTHWAIT,
a citizen of the United States, residing at the
city of New York, in the borough of Queens
and State of New York, have invented certain
new and useful Improvements in Automatic
Stops for Electric Elevators, of which the fol-
lowing is a full, clear, and exact deseription.

This invention relates to automatic stop-
ping devices particularly adapted for elec-
trically-driven elevators.

The object of the invention is to provide an
apparatus which will be brought into action
when the elevator-car reaches either the top
or bottom of the shaft to bring the elevator to
a stop in case the attendant fails to do so by
meauns of the usnal devices under his control.

An electric elevator to which my invention
is especially adapted is one which is moved
by an electric motor in a main cireuit, the
circuit of the motor being opened and closed
throngh the agency of control-circuits, the
control-circuits being manipulated by the at-
tendant in the car and serving to energize or
deénergize a solenoid or an electromagnet,
which i turn opens or closes the motor-cir-
cuit,

In carrying out myinvention I provide de-
vices which act immediately after the car

“passes beyond its upper or lower limit to first
open the control-circuit and in the event of

. this not sufficing to stop the motor, as usual,
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to thereafter positively and directly open the

_motor-cireuit itself, and thus'avoid the possi-

bility of the car being carried oo far beyond
its normal limit of traverse.

The invention consists of certain electric
circuits, special forms of electric switches,
and the devices for moving the same, in com-
bination with an actuating device which has

_a traverse proportionate to that of the car
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and at either end of such traverse is adapted
to actuate the same in a manner hereinafter
described.

Figure 1is a general diagram of the circuits
and apparatus constituting the main features
of my invention; and Fig. 2 is a view, par-
tially in-section, of the actuating device.

A represents an elevator-car containing a
controlling-switch o for starting, stopping,
and reversing the car.

Bisthedriving-motor. Cisthe motor-shaft
or a shaft driven thereby, upon which a fine
thread ¢ is cut. Upon the shaft and embrac-
ing the thread thereon is a yoke or frame ¢,
carrying a gear-wheel d.

¢* represents a nut placed upon the thread
¢ and held from rotating by a lug ¢, project-
ing into a groove in the frame ¢’.. The frame
is prevented from rotating, except when ex-
cessive power is applied thereto, by a weight
P, attached to a cord o, leading over guide-
sheaves o’ and attached to a wheel d. Upon
the thread ¢ and located each side of the nut
¢® are nuts ¢’ and ¢, which may be set any
distanee apart to correspond to the length of
travel of the elevator, and when so set can be
locked by means of the nuts¢5. The rotation
of shaft C, which takes place when the ele-
vator moves, causes the nut 2 to travel toward
one of the limiting-nuts and away from the
other, depending upon the direction of rota-
tion. When the elevator reaches the upper

against one of the limiting-nuts ¢’ or ¢7, and
when the elevator is at the other end of its
travel the nut ¢® is approximately against the
other limiting-nut. If the elevator goes be-
yond its normal limits, the nut ¢® will engage
with one or the other of the limiting-nuts and
cause a lock, which will bring the whole power
of shaft C against the frame or yoke ¢’ and
cause it to rotate with the shaft. This will
cause the gear-wheel d to rotate.

For starting and stopping the elevator I
provide two solenoids f and g, one to be used
when the car is to be moved upward and the
other when it is to be moved downward. The
core f' of solenoid f carries a cross-bar f2,
upon which are two bridging-contacts f3 and
J*, respectively, When the solenoid fis not
energized, the contacts f3 and f¢, Trespec-
“tively, connect the terminals 12 and 3 4, the
former of which helps tocomplete the cireuit of
solenoid g, as will hereinafter appear. When
the solenoid f is energized, the contacts Vi
and f* are lifted to connect the terminals 5 6
and 7 8, which complete the motor-circuit.
The armature of solenoid g likewise carries
contacts g’ and ¢*, which when in their lower
position conneect the terminals 9 10 and 11
12, the latter in the control-circuit of solen-
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end of its travel, the nut ¢?is approximately -
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oid f, and when in their upper position con-
nect the terminals 13 14 and 15 16 in the mo-
tor-circuit. The switch in the car when in
one position connects the terminals 17 and 18
and when in the other position connects the
terminals 19 and 20, one set being for the up-
ward movement and the other for the down-
ward movement. When the lever is in the
intermediate position, the car is stationary.

The gear-wheel d meshes with a horizontal
rack e, mounted to slide in guides ¢ and
carrying on its upper side two cams ¢ and 7,
each having two steps or shoulders, & lower
step j and an upper step j', each of which is
approached from the rack by an ineline, as
shown. TUpon the bar and immediately ad-
jacent to the respective cams normally rest
rollers % at the lower ends of rods /&’ and k2,
fitted to slide vertically in suitable bearings.
The rod %' carries a cross-piece 3, to which
are fixed bridging - contacts &* and k5. &t
normally connects the terminals 21 and 22,
while &5 normally connects terminals 23 and
24. When the rod is lifted until ktopens the
circuit between 21 and 22, %% will then com-
plete the circuit between two other ter-
minals 25 and 26. The same arrangement
exists in conneetion with the rod k?, termi-
nals 27 and 28 and 29 and 30 being normally
connected, and terminals 31 and 32 being

connected when 27 and 28 are disconnected.-

The movement of the rack e to the right or
left will force one of the cams under its roller
k and 1ift the correspondingrod &' ork®. The
movement of the roller onto the first step of
the cam—say cam 7—opens the cirenit be-
tween terminals 21 and 22, and if the rack
continues to move in the same direction the
roller will be lifted onto the second step of
the cams and the terminals 23 and 24 will
be separated, while 25 and 26 will be elosed.
The same operation takes place on the other
side if the rack should move in the oppo-
site direction. The cord o, attached to the
gear-wheel d and leading between centering-
sheaves o' to a weight p, also serves to earry
the rack back to a central position after it has
once been moved and as soon as the wheel
is permitted to turn by reason of the return
movement of the car, .

The circuits will be explained in connec-
tion with the operation, which is as follows:
Let it be assumed that the car is stationary
and in the middle of the shaft, under which
condition all of the parts will be in the posi-
tion shown in the drawings. Now suppose
the switch in the car is moved to connect the
contacts 17 and 18, so that the carwill travel
upward. Thiscompletesa control-circuit, as
follows: from terminal 18, by wire 33, termi-
nals 21 and 22, wire 84, terminals 11 and 12,
wire 35, solenoid f, wire 36, wire 37, terminal
18,wire 38,and terminal §,to the positive main,
returning from the negative main to termi-
nal 5, wire 39, terminal 16, wire 40, termi-
nal19, and wire 41 to terminal 17. Solenoid 1
will be energized, its core f” lifted, and the

-of the contaet f.

w
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contacts f® and f* caused to open the termi-
nals12and 84 and close the terminals 5 6 and
78. This completes a circuit through the mo-
tor B-in a direction to lift the car, as follows:
from the positive main to terminal 8, terminal

70

7, and wire 42 to the armature, and thence _

from the armature by wire 43 to terminal 24.,
terminal 23, wire 44, terminal 6, and termi-
nal 5§ to the negative main. Now SuUppose
the elevator-attendant fails to open the switeh
or reverse the car when he reaches the up-
per end of the shaft. As the car moves up-
ward the nat ¢® traverses the shaft C, and at
the moment the car passes beyond its upper
limit the frame ¢’ and gear-wheel d are ro-
tated, causing the cam 4' to 1lift the rod %'
onto the firststep j. At this point the termi-
nals 21 and 22 of the cireuit, including the
solenoid f, are opened, and the said solenoid
will ordinarily be deénergized in the same
manner as would be the case if the same cir-
cuit were opened in the car at 17 and 18.
Consequently when the apparatus works
properly the core /' of solenoid f should at
once drop and break the motor-civenit at 5 ¢
and 7 8. If this action does take place, the
car will be stopped; but if there should be a
defect in the apparatus, such as a sticking
of the solenoid-core s, then the rack e will
be carried still farther in the same direction
and the roller of rod %2 lifted onto the second
step 7' of the cam, thus breaking the motor-
circuit at 23 and 24 and at the same time con-
necting the terminals 25 and 26, which closes
a short cirenit across the bruashes of the mo-
tor, as follows: from terminal 25, by wire 45,
through a resistance R, wire 46, terminal 9,
wire47,terminal 14,and wire 48,to one brush of
the motorand frem the other brush,by wire 42,
terminal 7, wire 49, and terminal 4, to termi-
nal 26. The main motor-circuit being broken
at 23 and 24, the motor ceases to propel the
car, and the inertia remaining in the arma-
ture is at once absorbed by the retarding in-
fluence created by the short cireuit across
the brushes of the motor, and the ear is
brought toa stop immediately. The natural
action on the part of the attendant in the
car after thus reaching and passing the up-
per limit of travel is to reverse the car and
go down; but this should not be permitted
until the defect in the apparatus which caused
the sticking of the armature f'is eliminated.
It will therefore be seen that if the attend-
ant throws the switch ¢ into contact with the
terminals 19 and 20 there will be no move-
Inent of the car, because this control-circuit
is still openat the terminals 1 2, as will now be
seen: from terminal 19 by wire 40 to terminal
16, wire 39 to the negative main, and from
the positive main toterminal 8, wire 38, termi-
nal 13, wire 37, solenoid g, (for going down,)
wire 50, and terminal 1, at which point the
circuit is open, due to the elevated position
Hence the solenoid ¢ will
noi perform its usual function of closing the
main cireuit through the armature of the mo-
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301 in the proper direction to send the car
downward. The attendant must therefore
take the necessary steps to cure the defects
in the apparatus before the car is again in
the normal operative condition. The same
operation takes place if the car goes beyond
its lower limit of travel, the solenoid g, the
rod k% and the cam ¢ being then the active ele-
ments, the first operation being to open the
control-cireuit through solenoid g, and then,
if this is not effective, opening the motor-eir-
cuit and closing the short circuit around the
motor. In this case the control-circuit for
solenoid ¢ isopened at the terminals 27 and 28
and for the solenoid fat the terminals 11 and
12, so that the car cannot move upward until
the defect which rendered it necessary for the
motor to be positively cut out by the cams is
attended to ‘

Ordinarily the movement of either roller
onto the first step of the cam will be suffi-
cient to accomplish the purpose of stopping
the car, and the additional precantion to pro-
vide for stopping the motor directly by the
cam is taken because of the immediate im-
minence of an aceident in case the car fails
to stop at the limits of its travel.

Having described my invention, I claim—

1. In an electric elevator, the combination
of a motor-cireuit, a control-circuit and de-
vieces acting when the car passes its upper or
lower limits, to first alter the control-cireuit
and thereafter alter the motor-cireuit in case
the alteration of the control-circuit is not ef-
fective.

2. In an electric elevator, the combination
of a motor-circuit, a control-eireunit, and a
short eireunit across the brushes of the motor,
with devices acting when the car passes its
upper or lower limits,for first opening the con-
trol-eircuit, and then opening the motor-cir-
cuit and closing theshort cireuit, in case the
opening of the control-circuit is not effective.

e
(s

3. In an electric elevator, the combination
of a motor-cireuit, two control-circuits, eir-
cuit-controllers in each control-cireuit, said
control - eircuits and the civeuit-controllers
therein corresponding to the two directions
of movement of the car, each control-circuit
heing under the control of the cireuit-con-
troller in the other control-cireuit, and de-
vices acting when the car passes beyond its
upper or lower limits for first opening one of
the conwrol-cireuits and thereafter opening
the motor-cirenit in case the opening of the
control-cireuit fails to stop the ecar.

4, In an electric elevator, the combination
of an element traveling correspondingly and
proportionately with the ear, movable cams,
means for connecting said elements with the
cams to drive the latter whenever said ele-
ment passes beyond its normal limits of
travelin eitherdirection,and electricswitches
moved by said cams to stop the elevator, sub-
stantially as described.

5. In an electric elevator, the combination
of an element traveling proportionately and
correspondingly to the car, a gear - wheel,
means for connecting the gear-wheel with
said element, so as to be driven by the latter
whenever said element passes beyond the
limits of its travel in either direction, a rack
engaging with sald gear-wheel, cams attached
to said rack, electric controlling-switehes re-
spectively operated by said cams, and means
for retarning the rack to its central or nor-
mal position upon the return movement of
said element alter acting upon the rack, sub-
stantially as described.

In witness whereof I subscribe my signa-
ture in presence of two witnesses.

ALLAN COWPERTHWAIT.
Witnesses: '

Wi, A. ROSENBAUM,
FrRANK 8. OBER.
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