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10 Claims.

Our invention relates to inductor relays such
as are freguently utilized in elevator systems for
controiling the operation of their cars, hatchway
doors, ete.

6 Where inductor relays of this kind are used
for controlling the circuits of the hatchway door
motors, one relay is usually mounted on the
natehway wall at each hatchway door and in
position to be actuated by an energizer carried

iI0 on the car when the car makes a stop at that
door. Each relay comprises a plurality of con-
tact members and a pair of magnetizable switch-
ing srms for opening and closing the contact

_ nembers. The arms are pivotally mounted so

7 {he force of gravity will cause them tc open the
conbact members when they are not under the
influence of the energizer on the car. The ener-
gizer comprises a magnetizable member and a
coil for energizing it. When the car makes a

20 giop at a floor with the energizer adjacent to the

relay, the coil is energized to induce a magnetic
circuit through the energizer and the switching
arms to magnetically move the arms into.their

_ operasted posifion, thereby closing the contact

= mempers.

When the coil is deenergized or the energizing
member is moved away from the switching arms,
gravity or biasing springs cause the switching
arms to return the contact members to their

3% ynormal open position.

In actual practice, it is found that the contact
members of an inductor relay will “freeze” or
stick at times and remain closed or the arms will

_ Tail to return to their unoperated position after

55 the car moves the energizer away from the re-
lay. When this happens, it causes trouble in the
control ecircuit with which the contact members
of the relay are connected.

Hence, it is.an cbject of our invention to pro- -

40 vide means for positively freeing and opening the
closed contact members of inductor relays after
their energizers are deenergized and moved away
from their switching arms to thereby insure ac-
curate operation of the control circuits in which

45 the relays are connected.

Tt is also an object of our invention to provide
inductor relays and energizers therefor of more
simple and durable construction than have been
produced heretofore.

50 © Other objects will be apparent from the fol-
Iowing description taken in conjunction with the
accompanying drawings, in which:

Figure 1 is an illustration of a plurality of
inductor relays with their switching parts

85 mounted on the wall of an elevator hatchway and

e

(CL 200-—87)

a portion of an energizer to be moved past them
by a car, as constructed in accordance with our
invention;

Fig. 2 is a view in top elevation of the inductor
relay shown at the second floor in Fig. 1;

Fig. 3 is o view in front elevation of the switch-
ing part of the inductor relay shown in Fig. 2
with the switching arms in their actuated posi-
tion, broken lines being used to show them in
their closed position and with the cover plate
removed;

Tig, 4 is a view in side elevation on a slightly
enlarged scale of the relay shown in Fig. 3;

Fig. 5 is & view in side elevation of the ener-
gizer for actuating the switching arms of the relay
shown in Fig. 3; and

Tig. 6 is a view in rear elevation of the ener-
gizer shown in Fig. 5.

Referring more particularly to the drawings,
the relay and energizer therefor are of the kind
in which a plurality of reiays f, 2 and § are
mounted on a hatchway wall 4 of an elevator
hatchway to be operated by an energizer 6
mounted on the elevator car C as the car moves
up and down the hatchway. When the car brings
the energizer sdjacent to a relay while it is ener-
gized for action, that relay is operated to conirol a
circuit (not shown) for the car. The relays il-
iustrated herein are such as are ubilized for
controlling the motors for operating the hatch-
way doors (not shown) ab the landings and there
will be one inductor relay mounted on the wall at
or near each landing. In other cases, the relays
may be utilized in systems for decelerating and
stopping the car at floors. In such cases, the re-
lays may be mounted on the car and have arms
biased to unoperated positions by springs and
the operators for the arms may he mounted on the
walls of the hatchway. An inductor relay system
in which the relays are mounted on the car and
the operators on the wall of the hatchway is de-
scribed in Patent 1,884,446, issued October 25,
1932 to Westinghouse Electric Elevator Company
and reference may be had to that patent if more
information regarding such a system is desired.

As shown in Figs. 2, 3 and 4, each of the in-
ductor relays comprises a pair of magnetizable
arms 9 and {@ pivotally mounted and supported
by a bolt or pin il in a housing casting 12. The
bolt is retained in position by a nut lig. The
housing is appreximately rectangular in shape as
indicated by the dotted line 12¢ and is provided
with flanged front face portion 12b (Fig. 3) upon
which a cover plate 1§ may be mounted by means
of screws 15¢ to protect the working parts of the
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relay. A pair of slotted projections or brackets
{3 and {4 provide a means by which the housing
may be securely fastened by a pair of holts {€ to
the hatchway wall 4 at the point where the
relay is to be located. The upper hingad portion
17 of the arm 9 is bifurcated with its divided
paris supported upon the pin {! and the
is provided with a single hinged portion 12 that
is mounted on the pin i and between the bifur-
cated ends of the arm 9, in order to secure a
rigid construction which will permit the arms to
move oubwardiy easily but prevent them from
moving sideways when they are being operated.

A pair ¢i rubber bumpers 18 and 20 are mount-
ed upon adjustable screws 21 and 22 supported in

he topmost portion of the casting {2 in such
manner that they extend downwardly intc posi-
tion to be engaged by the upper shoulders on
the arms § and {0 when they are moved to their
open position, The rubber bumpers may he ad-
justed to the desired height by rotating the screws
21 and 22 on which they are mounted. A pair of
rubber bumpers 23 and 24 are mounted upon the
sides of the casting {2 in position to be engaged
by projections 25 and 2§ on the arms 8 and 10
when the arms are released to move into their
normal unoperated position. The provisicn of
the rubber bumpers for limiting the movements
of the arms reduces the noise usually inherent to
the operation of inductor relays of this character,
thus reducing the amount ¢f noise usually pro-
duced by the operation of an elevator system.

As shown in Fig, 3, the switching arm 9 is
provided with an insulating block 25 upon which
a pair of contact members 27 and 28 are mounted
by a screw 83 to be closed against cooperating
contact members 2%7a¢ and 282 by movement of
that arm to its operated position, as shown in
full lines in this figure. The operating arm {0
is provided with an insulating block 38a secured
by a pair of screws 52. A pair of contact mem-
bers 28 and 3£ are mounted on the block 26a
by a bolt to be closed against cocperating con-
tact members 2% and 38¢ (Fig. 4) by movement
of that arm to its operated position, as shown
by the full lines. The broken lines represent the
unoperated positions of the arms and the open
vositions of the contact members when the arms
are in their normsal unoperated positions.

The cooperating contact member 28¢ is mount-
ed upon a spring arm 21 in a mecunting block 22
supported by a cross member 32 that is secured
to the interior of the casting freme (2. A ter-
minal post 34 is provided for connecting any suit-
able circuit to the spring arm 38{. The support-
ing block 32 is provided with a stop arm 35 for
limiting the movement of the spring arm when
the contact members 28 and 28a are opened.
Each of the contact members 27a, 28q, 290 and
3d¢ are mounted and supported by a spring arm
in the same manner as the contact member 28q.

The casting {2 is provided with a lower out-
wardly extending chamber 37 with the underside
of which a pipe connecticn 38 is joined to pro-
vide an entrance for such conductors as are to
be secured to the connecting posts 34 and the
contact members 27, 28 and 29.

The energizer for operating the arms 9 and
10 is shown in Figs. 5 and 6 as comprising a base
or supporting plate 48, a plurality of coils 41, 42,
A3 and 44, a plurality of cores 4%, 46, 47 and 48,
and a pair of inductor plates or fins 48 and 53.
The supporting plate 48 is provided with a hori-
zontally bent portion 81 at its lower end that is
adapted to be seated on the top portion of the

arm 0.
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elevator car C, only a small portion of which is
shown. A plurality of bolts 52 may be used to
hold the base plate in position. A bracing web
§4 connects the base portion 5 of the suppori-
ing plate with its vertical portion for the pur-
pose of giving it a greater degree of strength and
solidity. 'The coil 4} is mounted upon thz core
45 and the coil 42 is mounted on the core 43,
then a cover 57 is placed over them and secured
to the cores by means of a plurality of screws
88. The two coils, their cores and the cover are
then secured in vertical alinement on the front
face and at one side of the supporting plate 48
by means of a plurality of screws £8. The coils
23 and 44, respectively, are mounted upon the
cores 47 and 48; a cover 86 is then placed cver
them and they are mounted on the same side of
the plate 4% as the other coils but close to its op-
posite edge by means of a plurality of screws
6! in the same manner as the coils &4{ and £%
are secured to the plate. The cores and the plate
are made of magnetizable material so that the
coils are, in effect, mounted on the legs of a
substantially U-shaped magnetizable structure.
The outer ends of the cores £5 and 456 are con-
nected vertically by the energizing fin 49 of mag-
netizable material and the magnetizable fin 53 ig
mouxnited on the free ends of the cores 47 and 48,
A plurality of machine screws 63 are used to hold
the fing in position on the ends of the coves.

The inductor relays mounted upon the hatch-
way wall by means o¢f the bracket i4 and the
energizer § mounted on the roof of the car at the
edge adjacent the wall on which the inducior
relays are mounted are disposed in such position
that the fins 45 and 59 will embrace, but not
touch, the switching arms § and {5 as the car
moves up and down the hatchwayv, as shown in
the top plan view of Fig. 2. When the coils are
energized as the energizer is brought adjacent
to the relay, a magnetic circuit passes through
the cores £5 and 46, the supporting plate 48, the
cores 47 and 48, the fin 59, the arm {2, the arm
9 and the fin 48 to the cores 45 and 45. This mag-
netic circuit causes the magnetizable arms § and
16 to move outwardly from their normal Uncp-
erated position as shown by the broken lines §4
to their operated position as shown in full lines
toward the energizing fins 49 and 58§ as shown in
Figs. 2 and 3. The outward action of the arms
8 and {8 closes the contact members 27, 28 and
29 for operating the control circuit (net showrn)
in the manner for which the system mnay be de-
signed.

In practice, it has been found that there are
times when the contact members operated by the
arms 9 and {3 will “freeze” or stick and thus re-
main closed after the energizer has been deener-
gized and moved away from the relay. In elevator
systems, this is a serious matter. For instance, if
an inductor relay is being used for controlling
the opening and closing of a hatchway deor and
the contact members “freeze” in a closed rosi-
tion, the hatchway door associated therewith may
not close but remain open when the car bearing
the energizer leaves the floor at which the hatch-
way door is Iccated. It may result in a sericus
accident to some passenger. Of course, contach
members on relays of this character do not stick
or “freeze” very often to such an extent that the
biasing weight or spring tension on the operat-
ing arms fails to open them. However, it is ch-
vious that it is dangerous to take any risk in
this direction. It is for this reascn that we have
provided a means for causing the operating arms
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to break the contact members loose from each
other if they should happen to “freeze” or stick
when tha car leaves the floor. - In order to accom-
plish this desirable result, we mount a plurality
of non-magnetizable fingers 66, 67, 68 and €9
upon the free ends of the magnetizable fins to
trail behind the fins and knock the arms toward
their unsperated position if they remain in their
operated position after the energizer is withdrawn
from them,

The finger 56 comprises a body portion of

secured by a plurality of screws Tl to the upper
end of the fin 49. The upper end of the finger

i is bifurcated to provide a fork 12 in which a

rubber tired wheel 13 is rotatably mounted by
means of a pin T4. It is obvious that, in elevator
service, the fingers must not touch the relay arms
when they pass unless the arms are in their
operated position and even then must merely
free them from their operated position when
they stick in that position. For this reason, the
finger 65 is bent or curved slightly inwardly so
that the inner periphery of the wheel 13 travels
in a plane 85 which overrides the plane 81 of
the arm in its operated position but does not
touch the plane 82 of the arm in its unoperated
position. These plane lines are indicated in
Fig. 2. With the wheel mounted as described, it
will impinge agzainst the outer face of the arm
% as the car leaves the floor, if the arm 9 is still
in its full operated position with its contact
members 27 and 28 in their closed position.
When the arm is in its full operated position and
the wheel 13 strikes it, it causes the arm to start
toward its unoperated position, thus breaking
open the contact members 27 and 28. Once the
contact members are freed, the force of gravity
he arm 8 will cause it to move in toward the
body of the relay into its normal unoperated
¥ The position of the trailing finger €%
is designed to cause the wheel 13 to start the
arm 9 toward its normal unoperated position if
it sticks in its operating position, but not to press
the arm all the way into its unoperated position
and not to touch the arm if the arm is in its
unoperated position while the energizer is moved
nash it. The trailing arm 87 mounted on the
unper end of the fin 50 is a duplicate of the arm
68 and is mounted to free the arm 10 if its
contact membhers 29 stick in their closed position.
The ftrailing fingers 66 and 67 are disposed on
the upper ends of the fins for preventing the
contach members on the relay from remaining
clozed after the car moves away from a floor
while traveling in the down direction The trail-
ing fingers 68 and 69 are mounted on the lower
ends of the fins to prevent the contact members
on the relay from remaining closed when the car
moves away from; a floor while traveling in the
up direction.

T+ will be obvious that the contact members
such as 27, 28 and 29 on the relay may be so
mounted that they will be in either a closed po-
sition or an open position when the relay is ener-
gized. In some cases, it is desirable to have a
portion of a control circuit closed when the re-
iny is energized but in another case it may be
dagirable to have a portion of a control circuit
energized by the closing of the contact members
on the relay when the relay is deenergized. In
either case, the trailing fingers will cause the
arms 9 and {0 to move out of their operated po-
eition as the car leaves the floor and will thereby

3
provide for a safe operation of the contact mem-
bers.

From the foregoing, it will be seen that we
have provided an inductor relay and an energizer
therefor, in which any tendency of the contact
members to “freeze” or stick will be eliminated
and every contact member will be operated posi-
tively when the relay is deenergized and will
thereby prevent any accidents due to the circuits
being controlled in a wrong manner by a relay
when the car leaves the floor at which that relay
is located.

Tt will also he obvious that the mounting of
the cores and the coils on the magnetizable plate
in’ the energizer provides a substantially U-
shaped meagnetic structure easily manufactured
and assembled and very efficient in operation
for causing the switch arms ¢ and {0 to move
outwardly. = This simple construction also pro-
vides an energizer in which a plurality of coils
may be used on the legs of the U-shaped mag-
nets and then the U-shaped magnets may he
connecied vertically by the energizing fins and
by the mounting plate which is also the main
supporting element for the entire unit to provide

a simple yet rugged construction.

We claim as our invention:

1. An energizer for an inductor relay compris-
ing a magnetizable plate for magnetically op-
erating a movable member to an operated po-
sition, a non-magnetizable trailing finger, and
means for supporting the magnretizable member
and the non-magnetizaple fingsr, with the finger
extending beyond the working fece of the mag-
netizable member.

9. An energizer for an inductor relay compris-
ing a magnetizable fin of greater length than
width, 2 non-magnetizable finger mounted on one
end of the magnetizable fin with its fres end
extending into a plane beyond the plane of the
side surface of the magnetizable fin, and a
mounting plate for supporting the fin.

3. An energizer for an inductor relay compris-
ing a supborting plate of magnetizable material
having & substantially flat portion, a pair of
magnetizable cores disposed on one side of the
plate and near opposite edges thereof, a mag-
netizable fin disposed on the outer free end of
each core, and an electrical coil disposed on each
core for inducing a magnetic field between the
magnetizable fins.

4. An energizer for an inductor relay compris-
ing a supporting plate of magnetizable material
having a substantially flat portion, a pair of mag-
netizable cores disposed on one side of the plate
and near opposite edges thereof, a magnetizable
fin disposed on the outer free end of eaci core,
an electrical coil disposed on each core for in-
ducing a magnetic field between the magnetizable
fins, and a trailing finger of non-magnetizable
material disposed on each end of each fin.

5. An energizer for an inductor relay compris-
ing a supporting plate of magnetizable material,
two pairs of magnetizable cores mounted on one
side of the plate, one pair of cores being dis-
posed apart from each other near cne edge of
the plate and the other pair of cores being dis-
posed apart from each other but near the oppo-
site edge of the plate, a magnetizable fin mount-
ed on and bridging the free ends of the two
cores disposed near one edge of the plate, a
second magnetizable fin mounted on and bridging
the free ends of the two cores disposed near said
opposite edge of the plate, and an electrical coil
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disposed on each core for causing a magnetic
field to be induced kefween the fins.

8. An energizer for an inducter relay compris-
ing a supporting plate of magnetizable material,
two pairs cf magnetizable cores mounted on one
side of the plate, cne pair of cores heing disposed
apart from each cther near one edge of the plate
and the other pair of ceres heing disposed apart
from each other, but near the opposite edge of
the plate, a magnetizable fin mounted on and
bridging the free ends of the two cores disposed
near one edge of the plate, a second magnetizable
fin mounted on and bridging the free ends of the
twe ceres dispesed near the opposite edge of the
plate, an electrical coil disposed on each core for
causing a magnetic field to he induced hetween
the fins, end e frailing finger of non-magnetiz-
able meterial disposed on each end of each fin
with their free ends extending within the planes
defined by the adjacent faces of the fins.

7. An electric relay comprising a pair of mag-
netizable arms, a pin for pivotally supporting the
upper portions of the arms te permit their lower
portions to close toward each other by gravity
when no feorce is apolied to move them outwardly,
a plurality cf contact members associated with
the upper portions of the arms o be opened and
closed by movement of the arms, and an ener-
gizer for megnetically moving sz2id arms out-
wardly, said energizer comprising a U-shaped
member of magnetizable material, a magnetiz-
able fin disposed on the outer end of each leg of
the U-sheped member {0 positiciy the arms be-
tween them when the energizer is brought inte
coeperative position with the switching arms, and
an clectrical coil mounted on each leg of ths
U-shaped member for inducing a magnatic cir-
cuit threugh the U-shaped member, the fins and
the arms to magnetically move the arms oui-
wardly and therehy opsrate the contach members.

3. An electric relay comprising a pair of mag-
netizable arms, a pin for pivotally supporting the
uprer portions of the arms tc permit their lower
portions to ciose toward each other by gravity
when nc force is applied to move them out-
wardly, a plurality of contact members associat-
ed with the upper porticns of the arms to be
orened and closed by movement ¢f the arms, and
an energizer for magnetically moving said arms
cutwardiy, said energizer comprising a U-shaped
member of magnetizable material, a magnetiz-
able fin disposed on the cuter end of each leg of
the U-shaped member to position the arms he-
tween them when the energizer is brought into
cooperative position with the arms, an electric

2,214,599

coil mounted on each leg of the U-shaped mem-
ber for induecing a magnetic circuit through the
U-shaped member, the fins and the arms to mag-
netically move the arms outwardly and thereby
operate the contact members, and a non-mag-
netizable finger mounted on the end of each fin
In position to physically engage and knock the
arm associated with that fin if that arm remains
in its operated position upon removal of the
energizer from its operative position adjacent to
the arms.

9. An inductor relay for an elevator car oper-
ating in a hatchway comprising a magnetizable
arm, means for pivotally mounting the arm on
the wall of the hatchway, a plurality of contact
members associated with the arm to be opened
and closed thereby, an energizer comprising a
magnetizable member, means for mounting the
magnetizable member on the car whereby move-
ment of the car past the arm will move the ener-
gizer into position adjacent to the arm, an elec-
trical ccil for inducting a magnetic circuit in the
magnetizzhble member and the arm when they are
adjacent to each other for magnetically moving
the arm into an operated position, and a non-
magnetizable finger connected to one end of the
magnetizable member and extending into a plane

assing through the arm in its operated position
whereby movement of the car and the magnetiz-
able member away from the arm will cause the
finger to knock the arm out of its operated posi-
ticn if it remains therein when the energizer
leaves its position adjacent to the arm.

10. An inductor relay for an elevator car op-
erating in a hatchway comprising a pair of con-
tact members and a movable magnetizable arm
for operating the contact members, an inductor
plate, an electrical coil for causing a magnetic
circuit through the arm and the plate when they
are adjacent to each other to cause the arm to
move from an unoperated position to an op-
erated position, means for mounting the arm and
the plate on the wall of the hatchway and the
car whereby movement of the car in the hatch-
way will cause relative movement between the
arm and the plate to bring them adjacent to each
other when the car is at a predetermined posi-
tion in the hatchway, and a non-magnetizakle
finger associated with the plate for starting the
arm from its operated position to its unoperated
position when there is a relative movement of the
arm and the plate causing one to move away from
the other.

HAROLD W. WILLIAMS.
DONALD H. BAUM.
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