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2,805,735

CONTROL DEVICE FOR USE IN ELEVATOR
SHAFT

Karl Adolf Kramer, Bedford Village, N. V., assiguer to
Staley Elevator Company, Izc., New Yerk, M, ¥, =
corporation of New York

Application Gctober 4, 1954, Serial No. 450,807
11 Claims. (CL 187—29)

This invention relates to apparatus for controlling the
operation of elevators, and more especially elevators of
the class which are operated by the passengers using them.

It is an object of the invention to provide improved
control circuits for elevators of the character indicated,
and to provide control circnits which do not require car
contacts to touch electric contacts at every floor to close
circuits that keep the system operating properly.

In accordance with one feature of the invention, in-
ductive means are provided for actuating control ap-
paratus in response to the passage of the different floors
of the building by the elevator car, and the inductive
means are constructed in such a way that their opera-
tion is not affected by swaying of the elevator car during
its travel up and down the shaft. By eliminating the
actual contacts at every floor, maintenance work and
costs are substantially reduced.

The invention has the further advantage of making
the operation of the control circuits more reliable, elimi-
ating wear, and allowing substantial tolerances in the
locating and adjustment of the parts of the control ap-
paratus that are located at the different floors of the
building,

Other objects, features and advantages of the inven-
tion will appear or be pointed out as the description
proceeds.

In the drawing, forming a part hereof, in which like
reference characters indicate corresponding parts in all
the views:

Figure 1 is a diagrammatic view of an elevator located
in a shaft with inductive control means at selected posi-
tions along the shaft corresponding to the different foors
of the building in which the shaft is located;

Figure 2 is a greatly enlarged sectional view taken
on the line 2—2 of Figure 3, and showing the location of

inductive control apparatus on top of the elevator car; ;

Figure 3 is a diagrammatic top plan view showing the
location of the inductive control coils with respect to
the inductive vanes on the sides of the elevator shaft,
and with respect to the rails along which the elevator
car runs in its movement up and down the shaft;

Figure 4 is a wiring diagram showing the control cir-
cuits of this invention, the wiring diagram being restricted
to three floors in order to avoid unnecessary duplication;
and

Figure 5 shows a modification of a portion of the
wiring diagram.

Figure 1 shows an elevator car 10 with shoes 11 which
run along rails 12 on opposite sides of an elevator shaft
in a building. The levels of the different floors along
the shaft are indicated on the right in Figure 1. The
elevator car 10 is supported by a cable 14 which winds
on a drum 15 at the top of the elevator shaft. A counter-
weight 16 balances the weight of the car 190.

The drum 15 is rotated by an electric motor 20 oper-
ating through reduction gearing in a housing 21. The
reduction gearing has a shaft 22 which extends from
one end of the reduction gear housing 21, and there is a
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brake drum 23 secured to the shaft 22. Friction brake
elements 24 are operated by spring-and-solenoid oper-
ated mechanism 25 which releases the brake elements 24
when the solenoid is energized, and applies the brake ele-

ents to the drum 23 by strong spring pressure, when the
solenoid of the operating mechanism 25 is de-energized.
This spring pressure will stop the car; but in the preferred
embodiment of the invention an additional “grip brake”
is used by applying a final and greater friction force by
means of a solenoid 26 just before the car reaches its
correct level at a floor where it is to stop. No further
explanation of the brake mechanism is necessary for a
complete understanding of this invention.

For present purposes it is sufficient to understand that
the car 10 is operated up and down in the clevator shaft
by the motor 20 which is rotated in opposite directions
depending upon the intended direction of movement of
the elevator car. During the travel of the car 10 along
the rails 12, coils 30, 31, 32, 33 and 34 (Figure 3), at-
tached rigidly to the car 10 by brackets 35 move into
cooperative relation with vanes located along the shaft
and indicated generally by the reference characters 36,
37 and 38.

Figures 2 and 3 show the vane 37 in its relation to
the car 19. The vane 37 is a fin or plate portion and
it has a bracket portion 39 which is clamped on the rail
12 by detachable fastening means comprising screws 49.
This bracket portion of the vane can be adjusted length-
wise of the rail by loosening the screws 46. The vane
36 is of similar construction and has its bracket portion
clamped to the rail 12 at a different level from the vane
37 as shown in Figure 1. There are different vanes 36
and 37 for the different floors. The vanes 36 and 37
lie in vertical planes and in positions to pass through
gaps between coils 39 and 31, and 31 and 32, respec-
tively, as the car 10 travels up or down in the elevator
shaft.

The adjustment of the vanes 36 and 37 lengthwise of
the rail ¥2 regulates the timing of the control apparatus
with respect to the positions of the car 10 relative to the
different floor levels.

The vanes 38 are also provided with bracket portions
32 similar to those of the vanes 37 and similarly adjust-
able along the length of the right-hand rajl 12. The
vanes 38 extend vertically and are in positions to pass
through a gap between the coils 33 and 34 (Figure 3)
when the car 26 moves up and down in the elevator
shaft. The vanes 38 control the application of the grip
brake. The vanes 37 control the spring actuated brake
when the elevator car is travelling up; and the vanes 36
control the friction brake when the car is travelling
down, as will be more fully explained in connection
with the wiring diagram.

The shoes 11 are attached to the elevator car by
brackets 53 and the shoes have bearings at their inner
eads which slide longitudinally in the brackets 53 to
cempensate for some irregularity in the spacing of the
rails 12 from one another. There are springs 54 holding
the shoes 11 in contact with the rails. From this de-
scription it will be apparent that the principal sway of
the car in the shaft is towards and from the rails 12. It
is a feature of the invention that the vanes 36, 37 and 38
extend in the direction of this sway; and the circuits and
relays operated by the inductive devices comprising the
coils 38, 31, 32, 33 and 34 and the vanes 36, 37 and 38
are made so that they operate with equal efficiency re-
gardless of such minor voltage variations as occur with
different degrees of penetration of the vanes into the gaps
between the coils.

The clearances between the confronting ends of the
ceils 30, 31, 32, 33 and 34 are more than enough to allow
for the maximum swaying of the car 10 in a direction
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transverse of the rails 12. Thus the vanes 36 and 37
never touch the coils but always pass between the con-
fronting ends of the coils when the coils pass the levels
of the shaft at which the vanes are located. :

In the wiring diagram of Figure 4, the reference char-
acters used are combinations of letter and figure refer-
ence characters in order to correlate certain of the parts
which are similar in function but intended for different
flcors, but more especially to correlate the contacts with
the operating coils. In order to bring all of the contacis
into positions close to their operating coils, the wiring
diagram would be immensely complicated. As illustrat-

ed, the contacts are located in the most convenient places,

for the circuits which they control and without regard

to the position of the coils which actuate. the contacts,

and the operating coils are identified by letters which
are also a part of the reference characters of the con-

tacts which the respective coils operate; for example, the.

coil I operates each of the contacts D1; D2; D4; and D5.

Push buttons Pi, P2 and P3. are provided for each
floor. A non-interfering relay I is provided to cut out
all of the push buttons after one push button has been
pressed and the elevator car has moved in response to
the closing of the circuit of the operated push button.
The control apparatus has commutator mechanism 55
which is of the ratchet type well-known in the art. Such
mechanism has two ratchet gears each with a set of
teeth corresponding to the number of floors which the
car reaches. One ratchet gear is used for moving the
commutator when the car is travelling up and the other
is used for rotating the commutator mechanism in the
opposite direction when the car is travelling down.

The commutator mechanism 55 includes a cylindrical
drum having a plurality of sections including a floor
soction FS and a dispatch section DS. Both .of these
sections are similar and they have their surfaces covered
with metal for conducting electricity to or from the re-
spective brushes which contact with the metal sections
of the drum. There are relatively short circumferential
gaps between portions of the metal on the drum to pro-
vide neutral sections with which each brush contacts

when the commutator mechanism 55 is in the position.

corresponding to the location of the elevator car at the
particular floor represented by that brush. In Figure 4
the. surface of the commutator drum is developed; i. .,
the width of the sections FS and DS represents 360°.

The commutator mechanism 55 is rotated in one di-
rection, while the car is moving up in the shaft, by a
magnet EU which operates a pawl to rotate the ratchet
gear of the commutator mechanism one step for each
floor passed by the elevator car. Conversely, the com-
mutator mechanism 55 is rotated in the opposite direc-
tion, with a similar step by step movement by a magnet
ED during the downward movement of the car in the
elevator shaft.

These magnets ED and EU, which are referred to as
jump magnets. because of the intermittent operation
which they produce in the rotation of the commutator
drum, receive periodic pulses of power from the coils
30 and 32, respectively, through relays DJR and UJR,
when the elevator car passes the different vanes 36 and 37
located along the. elevator shaft. The relays DJR and
UJR have contacts DIR-1 and UJR-1, respectively, in
series with the magnets ED and EU.. 'Normally, the coils
of the relays DIR and UTR are energized and hold their
contacts DIR—1 and UJR-1 open, but when the second-
ary.coils 30 and 32 are momentarily. deenergized by the
magnetic short circuiting of the coils 30 or 32 by passing
the. vanes 36 and 37, the contacts DIR-1 and UJIR-1
momentarily close to supply a pulse-of power to the
magnet ED or EU.

The vane 36 that controls the shutting off of the
power .and ‘the. application of the spring brake for stop-
ping the elevator car -at -the. first floor is indicated in

Figure 4-by the. reference character.- 36-1; and that. for.
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the second floor by the reference character 36-2. The
third floor being the top floor in Figure 4, no vane 36 is
necessary for that floor.

In like manner, the vane 37 that controls the shutting
off of the power of the spring brake operation for stop-
ping the upwardly moving elevator car at the second
ficor is indicated by the reference character 37-2; and
that for the third floor by 37-3. )

The floor section FS of the commutator mechanism
55 is used to control floor relays Fi, F2 and F3. The:
metal portion of the floor sections FS establishes circuits
with the floor relays through brushes 1F, 2F and 3F;
but when the car is located at any particular floor, the
brush corresponding to that floor is over a neutral por-
tion of the floor section FS; for example, in Figure 4
the car is located on the third flcor and the brush 3F
is over the neutral section of the drum. Brushes FU
and FD connect the floor section FS with. a negative
side L2 of the power line.

The dispatch section DS of the commutator- mech-
anism 55 is similar to the floor section FS, and has
brushes 1D, 2D and 3D connected with contacts 2F1,
2F2 and 2F3, respectively, these contacts being operated
by the corresponding coils of the floor relays Fi, F2
and F3 respectively. Other brushes DU and DD. are:
connected through contacts D1 and U1, respectively, with
up and down relays-U and D, respectively.

The. other vanes 38 located along the elevator shaft
are indicated in Figure 4 by the reference -characters
38-1, 382, and 38-3. These vanes control the oper-
ation of the grip brake of the elevator when the car
reaches the exact floor level.

The ccil 31 is connected across the opposite sides:L1.
and L2 of the power line so that this coil serves as the:
primary ‘winding of a transformer having' the coils 30
and 32 as secondary windings. When the iron vanes 36.
and 37 move through the space between: the coit 31 and
the secondary coils 3¢ or 32, respectively, the magnetic.
circuit of the secondary coil is short-circuited and. there
is a sudden change in the voltage supplied to the relays
UJR and DJIR as previously explained.

If a person enters the car 10 at the third floor, he will
close the landing door of the elevator shaft on which
there is a door switch 57, and then close the gate. of the
elevator car on which there is a gate switch 58. If the:
passenger desires to go to the second floor, he will push.
the buttcn 2P and this completes a circuit from one side
11 of the power line, through contacts 11, which are.
opened: by the relay ceil I to disconnect all of ‘the eleva-
tor pushbutions from- the:circuit while the: car is-operat-
ing, through pushbuiton P2 for relay coil F2, to contact
brush 2¥, and then through ons section of the. commu--
tator drum to brush FD and to the other side of L2 of
the power line. This circuit energizes the floor relay F2.

When this floor telay F2 is energized, it closes. the.
contacts 1F2 and 2F2. The contacts 1F2 establish a
holding circuit for the relay F2 to insure that the cir-
cuit will remain closed after pressure on the push but-
ton P2 is released. The contacts 2F2 complete a circuit
through the down direction magnet D. This: circuit ex-
tends from the power line L1, through the gate . switch.
58, door switch 57, contacts 2F2, brush 2D, dispatch:
section of the commutator 55, brush DD, contacts U1,
and magnet coil D to the other side 1.2 of the power
line. It will be understood that this operation for mov-
ing the elevator car to the second floor is merely illus-
trative,.and that if the passenger pushed some other but-
ton for some other floor, other circuits would be closed
corresponding to the. particular floor to which the eleva-
tor car is to be moved.

When the down' direction magnet D is energized, it
operates the. contacts D1, D2, D3; D4, D5 and D6: It
moves these contacts from- the positions shown in the
wiring -diagram to the opposite position, that is, those:
contacts which are shown as_closed, such: as the contacts;
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D1 and D6 are opened when the down magnet coil D
is energized, and those contacts which are shown in the
wiring diagram as open, such as the contacts D2, D3,
D4 and DS, are moved into closed positions. The pur-
pose of the contacts D1 is to provide a safety inter-lock
for the up magnet U so that it is not possible for this
magnet to be energized while the down magnet D is
energized. The purpose of the contacts D2 is to com-
plete a circuit through the non-interfering relay I,
which when energized opens the contacts IJ, thereby
disconnecting all of the push buttons from the power
line L1.

The contacts D3 are closed to prepare a circuit for
the down jump magnet ED; and the contacts D4 and
D5 complete the circuit to the elevator motor 26 and to
a solenoid coil 60 which releases the elevator brake.
The contacts D4 and D5 also connect the motor 20
with the power line L2 and with a third power line L3
which is used to supply three phase current to the
motor 28.

As the elevator car moves down in the elevator shaft,
the contacts D3 are held closed by the energizing of
the down magnet D, to prepare the circuit of the jump
magnet ED to rotate the commutator mechanism 35 into
position to bring the brushes 2F and 2D opposite neutral
sections of the commutator drum. This breaks the
circuit of the relay F2 and causes the contacts 1F2 and
2F2 to open. The opening of these latter contacts 2F2
breaks the circuit to the down magnet D, and this causes
the contacts D1 and D6 to move into their normally
closed positions, while the contacts D2, D3, D4 and D3
move into open positions. This shuts off the power to
the motor 28 and de-emergizes the brake release coil 60
so that the spring brake is applied.

As the elevator slides toward the flocor level of the
second floor, the transformer comprising the coils 33
and 34 reaches the vane 38-2 and this vane passes
through the space between the coils 33 and 34, mag-
netically short circuits the transformer and causes a
sharp current drop in the coil of a relay STR. The con-
tacts STR-1 of the relay STR close when the current
drops in the coil of the relay and they establish a circuit
to a relay BR, if the contacts U§ and D6 are also closed.
Energizing of the brake relay BR closes the contacts
BR-1 to establish a holding circuit for the relay BR,
and also closes the contact BR2 to complete a circuit to
another brake solenoid 64. This solenoid 64 applies the
brake to the brake drum with increased pressure and
supplies enough additional friction to bring the car to
a rapid stop at the floor level.

This second stage brake application, is a feature of
patent application Serial Number 384,688 filed Geicber
7, 1953 by Marcellus Staley for bi-powered brakes, and
such brakes are conveniently and effectively operated
by the inductive devices of this invention; but it will
be understood that this invention is applied also to
elevator controls which do not have the bi-powered
brake system and in which the transformer coils 33 and
34, and the vanes 38 are unnecessary.

When the passenger leaves the car 10, he will open the
door switch 57 and this breaks the holding circuit of the
brake relay BR and thus releases the magnetic brake
which is operated by the solenoid coil 64.

Although Figure 4 shows the control circuit for an
elevator serving only three floors, it will be understood
that the system can be modified to any desired number of
fioors by merely duplicating sets of controls for the other
floors in a manner which will be evident from Figure 4.

For emergency stopping of the elevator, a stop switch
65 is provided which includes normally closed contacts
66 in the circuit with the door switch 57 and gate switch
58. Opening of the contacts 66 breaks the circuit through
either the up magnet U or the down magnet D, depending
upon which direction the car is travelling, and thus cuts
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off the power to the motor, and breaks the circuit of the
brake release solencid 60.

Figure 5 shows a modified transformer construction.
Corresponding parts are indicated by the same reference
characters as in Figure 4, but with a prime appended.
The secondary coil 32’ is connected across a portion of
the coil 31’ by conductors 71 and 72. This circuit ob-
tains a measure of auto-transformer action and the re-
sponse of the transformer to the passage of a vane 37"
between the coils 31’ and 32’ can be adjusted by changing
the point at which the conductor 72 connects with the
coil 31",

The preferred embodiment of the invention has been
illustrated and described, but changes and modifications
can be made, and some features can be used alone or in
different combinations without departing from the inven-
tion as defined in the claims.

What is claimed is:

1. A control system for an elevator car that moves up
and down in a shaftway, along guide rails located on op-
posite sides of the shaftway, and past a plurality of floor
landings, said control system comprising inductive means
some of which modify the magnetic fields of other ele-
ments of the inductive means when passed through said
fields, some of the means being located on the side of
the shaftway and some on the car in such position that
there is relative movement of the field-modifying means
through said magnetic fields during travel of the car up
and down the shaftway, some of the inductive means in-
cluding primary and secondary windings with a space be-
tween them open at the top and bottom and on one side
toward a confronting side of the shaftway on which
the guide rails are located, and the field modifying induc-
tive means including a mass of magnetizable material that
projects into the space between the primary and secondary
windings when the car is at predetermined levels in the
shaftway, some of the inductive means being at spaced
regions along the shaftway corresponding to the level at
which the controls for a car motor and brake must be
operated to stop the car at the respective floor landings,
the width of the open side of the space between the wind-
ings being greater than the width of the mass of magne-
tizable material by an amount in excess of the transverse
sway of the elevator car with respect to the guide rails,
and control elements for selectively making different ones
of the inductive means active depending upon the floor
ianding at which the elevator car is to be stopped.

2. The combination with an elevator car that moves
up and down in a shaftway to serve different floors of a
building, of rails extending along opposite walls of the
shaftway and track-engaging means on the car in position
to run along the rails and guide the car during its move-
ment up and down in the shaftway and a transformer with
primary and secondary windings carried by the car and
scparated by a gap extending from the car toward a wall
of the shaftway on which the rails are located, and con-
trol devices including a plurality of vanes located at dif-
ferent levels along the shaftway and in positions to pass
through said gap of the transformer as the car and trans-
former move up and down in the shaftway, the width of
the gap between the coils being greater than the sum of
the vane width and the maximum sway of the car trans-
versely of the rails on which the track engaging means
run.

3. The combination with an elevator car that moves up
and down in a shaftway to serve different floors of a build-
ing, of rails extending along opposite sides of the shaft-
way and track engaging means on the car in position to
run along the rails and guide the car during its movement
up and down in the shaftway, and pieces of magnetic
material at different levels in the shaftway and extending
from the side of the shaftway toward the car and from
the side of the shaftway that has the rails, and control de-
vices including a plurality of induction coils located on the
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car on the same side as the rails,. the induction coils in-
cluding a primary and a secondary winding with space be-
tweern them open on the nearest side toward the rails:and
cpen at its upper and lower ends for passage of the pieces
of magnetic material for modifying the magnetic field of
the windings and producing a current change within the
circuits of said’ windings; a relay directly connected with
the circuit of at least one of the windings and directly
responsive to the current change in that circuit, the space
between the primary’ and secondary’ windings being
greater than the sum of the vane width and the maximum
sway of the car transversely of the rails on which the
track engaging means run.

4. The combination described in claim 3 and in which
there are control devices: for a power supply circuit to
a motor-that operates the elevator and a circuit that con-
trols operation of a brake, the pieces of magnetic material
including one group for controlling the motor power and
the brake when the car is moving upwardly in the eleva-

tor shaft and a different’ group for controlling the motor :

power and brake when the car is moving downwardly in
the elevator shaft.

5. A control system for an elevator car that moves up
and down in a shaftway and past a plurality of floor land-
ings, said control system including inductive means and
other means that modify the magnetic fields of the induc-
tive means when passed through said fields, some of
said means being located on the side of the shaftway and
others on the car-in position to pass close to the means
on the shaftway so-that said magnetic fields are modified
as the-car passes the levels of the respective means located
on the shaftway, some of the inductive means on the shaft-
way being located in position to control the stopping of
the elevator car at the respective floor- landings when the
car is moving in an upward direction in the shaftway, and
others of the inductive control means being located in
position in the shaftway to control the stopping of the
car when moving in a downward direction, said inductive
means on the shaftway being-located in vertical align-
ment with one another, and automatic switch means for

selectively rendering the up. inductive control means and.

the down inductive control means inoperative depending
upon the - direction of movement of the elevator car.

6. A control system for an elevator car that moves up-
and down-in a shaftway and past a plurality of different
floor landings of a building, said control system including.
a circuit for connecting a motor for the car across a power

line, a circuit for connecting brake operating means across
a power line; magnetizable vanes located at pre-deter-
mined and different levels along the shaftway, a trans-
former carried by the car and having primary and sec-
ondary windings with a gap between them extending in
a-direction for the vanes to pass through the gap of the
transformer at the respective levels to produce a varia--
tion of current in the secondary winding of the trans-
former, switch means for controlling the motor and
brake circuits, and -actuating means for said switch means
connected in circuits of the secondary winding of the
transformer:

7. The control system: described in claim 6 and in
which there are two transformers and the control devices
of the system include a:jump maguet for controlling the
system when the elevator car is moving upwardly in the
shaftway, and another jump magnet for controlling the
system when the elevator: car is moving in the opposite
direction in the shaftway, one of the jump magnets being
operated from' the secondary circuit of one transformer
and the other- jump magnet being operated from the
secondary circuit of the other transformer.

60

8. A control system for an elevator car that is moved
up and down in a shaftway by the operation of an elec-
tric motor' and mechanism driven by the motor and- that
is stopped when the car is at selected floor levels along
the shaftway, by the application of a brake to said mech-
anism, the elevator car having track engaging means that
run along rails located on opposite sides of the shaftway,
said control system including control devices for the power
supply to the motor and for the power supply to-the brake,
operating mesans for said control devices including two
groups of vanes of magnetizable material one group- in-
cluding a vane for each floor except the top floor, the vane
for each floor level being located in position for shutting
off the power and applying the brake to the car before
the car reaches that floor level, the other group of vanes
including a vane for each floor except the bottom floor
with each vane of said other group being located in' posi-
tion to shut off the power and apply the brake to the
elevator car before the car reaches that floor level when
moving in an upward direction, magnetic means carried
by the car in position to pass close to the respective vanes
when the car is travelling up and down in the shaftway,
and automatic control means responsive to a direction
indicator of the control system for rendering the down-
control magnetic means unresponsive when the elevator
car is moving upwardly, and for rendering the up-control
magnetic means unresponsive when the elevator car is
moving downwardly.

9. The control' system described in claim 8, and in
which the magnetic means carried by the car includes a
primary and a secondary coil with space between said
coils open at the top and bottom and with the longitu-
dinal axes of the coils extending horizontally in a direc-
tion toward a side of the shaftway other than those on
which the rails are located, and in which the vanes-are
supported from the track and extend into the space be-
tween the primary and secondary windings of the mag-
netic means and’ the space between the primary and sec-
ondary windings is greater than the maximum sway of
the car in a direction transverse of the rails.

10. The control system described in claim 8 and in
which there is another transformer on the car and other
vanes at pre-determined levels along the shaftway for
controlling the application of a bi-powered braking: force
to stop the car at an accurate level with the respective
floors.

11. The combination comprising an elevator car that
moves up and down in an elevator shaft, a control sys-
tem for causing the car to travel selectively upwardly
or downwardly in the shaft and to stop at selected floors;
the control system including electro magnetic means car-
ried by the car and including an induction magnet, means
for inducing an output voltage in the induction magnet,
other means at locations in the elevator shaft correspond-
ing to the different floors in position to lower the output
voltage of the induction magnet when the car is passing
said locations in the elevator shaft, and elements in the
control system: responsive to the changes in current in the
induction magnet circuit for stopping the elevator.
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