I *I Innovation, Sciences et Innovation, Science and CA 2854112 C 2018/05/08

Developpement economique Canada Economic Development Canada
Office de |la Propriete Intellectuelle du Canada Canadian Intellectual Property Office (1 1)(21) 2 854 1 1 2
12 BREVET CANADIEN
CANADIAN PATENT
(13) C
(22) Date de depot/Filing Date: 2014/06/12 (51) Cl.Int./Int.Cl. HOTH 9/20 (2006.01),
(41) Mise a la disp. pub./Open to Public Insp.: 2014/12/17 HO1H 3/16 (2006.01), HO2B 1/26 (2006.01)
2 1s , (72) Inventeurs/Inventors:
(45) Date de delivrance/lssue Date: 2018/05/08 GIEGER. JEFFREY S. US:
(30) Priorites/Priorities: 2013/06/17 (US61/835,715); BINDICS, CHARLES, US

2014/06/06 (US14/297,721) (73) Propriétaire/Owner:

THOMAS & BETTS INTERNATIONAL, LLC, US
(74) Agent: MACRAE & CO.

(54) Titre : DISPOSITIF DE VERROUILLAGE POUR APPAREILLAGE DE CONNEXION
(54) Title: LOCKOUT DEVICE FOR SWITCHGEAR

(57) Abrege/Abstract:
A safety lockout device for switchgear includes a means for electrically disconnecting power to a motor and means for

mechanically blocking the motor from operating. The safety lockout further includes a movable member operable by a hotstick to
actuate the electrical disconnecting means and the mechanical blocking means.

50 rue Victoria e Place du Portage1l e Gatineau, (Québec) K1AOC9 e www.opic.ic.gc.ca i+

50 Victoria Street e Place du Portage 1 ¢ Gatineau, Quebec K1AO0C9 e www.cipo.ic.gc.ca C anada



CA 02854112 2014-06-12

Abstract

A safety lockout device for switchgear includes a means for electrically disconnecting
power to a motor and means for mechanically blocking the motor from operating. The safety
lockout further includes a movable member operable by a hotstick to actuate the electrical

disconnecting means and the mechanical blocking means.



CA 02854112 2014-06-12

LOCKOUT DEVICE FOR SWITCHGEAR

Field of the Invention

(0001 ] The present invention relates to a safety lockout device for switchgear and
more particularly, to a device which electrically isolates the motor of the switchgear and

mechanically blocks the motor from closing the switch.

Background

[0002] During maintenance and/or repair of switchgear, 1t 1s important to ensure that
power to the device is interrupted. While power may be shut off locally, many switchgear
applications allow for remote operation. Thus, to ensure the safety of operators working on
switchgear it would be useful to provide a device which electrically 1solates the switchgear
motor, provides a visual indication of the status of the switchgear and also provides a means to

mechanically ensure the switchgear will not be operated from a remote location.

Summary

[0003] Accordingly, it i1s an object of the invention to provide a device for switchgear
which can act as a safety lockout to 1solate the power to the switchgear and also provide a means

to mechanically prevent energizing and operation of the switchgear from a remote location.

(0004 ] It 1s a further object of the invention to provide a satety lockout device for

switchgear which can be operated using a hotstick.

[0005] These and other objects of the invention are achieved by the provision of a
lockout switch including a means for electrically disconnecting the power to the motor, a means
for mechanically blocking the motor from operating and a movable member operable by a
hotstick to actuate the electrical disconnecting means and the mechanically blocking means. The
electrical disconnecting means is preferably a limit switch in the form of push button and more
preferably a ball limit switch which, when not depressed, interrupts the voltage to the motor.

The means for mechanically blocking the motor from operating is preferably a blocking arm
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coupled to the motor shaft which engages the movable member if the motor 1s attempted to be

operated. The movable member is preferably a linearly slideable bar.

[0006] [n the preferred embodiment, the safety lockout device includes an axially
slideable bar having a sufficient length to be placed into a first position in which the bar engages
and depresses the ball limit switch. Thus, power is provided to the motor. In this first position
the blocking arm is free to rotate along with the motor shaft and operate normally. Upon sliding
the slideable bar to a second position, one end of the bar is moved away from the ball limit
switch to expose the ball, i.e., not depressed, and voltage to the motor 1s interrupted. Also, the
other end of the slideable bar is positioned to extend beyond the motor housing such that it
provides a mechanical obstruction to engage the blocking arm and prevent operation of the
switchgear motor. The slideable bar preferably includes an outwardly projecting eye with an
opening, i.e., a hotstick loop, so that the safety lockout device can be operated from a safe

distance by use of a hotstick.

Brief Description of the Drawings

|0007] Fig. 1 illustrates the switchgear safety lockout device of the present invention

mounted onto a motor box attached to a molded vacuum switch.

[0008] Fig. 2 illustrates a close-up view of the safety lockout device of Fig. 1 ina

first position in which the switchgear motor is rendered inoperable.

[0009] Fig. 3 illustrates a front view of the safety lockout device of Fig. 1.

[0010] Fig. 4 illustrates a close-up view of the safety lockout device of Fig. 1 ina

second position in which the switchgear motor 1s 1n operation mode.

Detailed Description

10011] During maintenance and/or repair of switchgear, it is imperative that power to
the drive motor be interrupted to prevent operation of the switchgear. The present invention 1s a
safety lockout device which isolates power to a motor for operating the switchgear. The safety

lockout device 2 as shown 1n Fig. | 1s mounted onto switchgear, in this case, a motor box 4

o
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attached to a molded vacuum switch 6. The molded vacuum switch may be energized/de-

energized by movement of an operating handle 6 having an opening in the end thereot to permit
use of a hotstick. As shown in Fig. 1, the molded vacuum switch is in the open, un-energized
position. To energize the switch, the operating handle is moved in a downward direction to close

the electrical circuit. In the energized state, the motor can be operated to change the state of the

switchgear.

(0012] Figs. 2 and 3 illustrate an enlarged view of the safety lockout device of the
present invention. The safety lockout device includes a means for electrically disconnecting the
power of the motor. In a preferred embodiment as shown in Figs. 2 and 3, the lockout device
uses a ball limit switch 10 to interrupt power to the motor. More specifically, the ball [imit
switch is a single pole switch wherein when the ball is depressed, the circuit is closed and power
passes to the motor controller. As shown in Figs. 2 and 3, when the ball of the limit switch is not
depressed, an open circuit is created interrupting power to the motor. It will be understood by

those skilled in the art that other types of switches may be used to isolate power to the motor and

fall within the scope of the invention.

[0013] As further illustrated in Figs. 2 and 3, the safety lockout device also includes a

means for mechanically blocking the motor from operating. In the preferred embodiment of
Figs. 2 and 3, the motor is mechanically blocked by a combination of a mechanical blocking arm
12 mounted to the motor shaft 14 which extends outside the periphery of the motor box 4. A
movable member in the form of a slideable bar 16 is mounted to the outer surtace ot the motor

box 4. The slideable bar is linearly movable to be in a first position as shown in Fig. 4 in which

one end of the bar covers and depresses the ball limit switch 10 to close the electrical motor
circuit and the opposite end of the bar is moved away from possible engagement with the

blocking arm 12. Thus, in the first position, the switchgear is energized and can be operated

normally.

10014] As illustrated in Figs. 2 and 3, the slideable bar 16 can be moved into a second
position in which one end of the bar is moved to expose the ball limit switch 10 so that the ball is
no longer depressed. In the second position, power is interrupted to the motor circuit. The

opposite end of the slideable bar 16 moves linearly past the sidewall of the motor box so that
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should the motor unintentionally be energized, the blocking arm 12 would rotate with the motor
shaft and engage the slideable bar thereby preventing the switch from changing state. Thus, in

the second position, the motor is electrically isolated and the motor is also mechanically blocked

from operating the switchgear to protect an operator performing maintenance and/or repair.

[0015] The slideable bar 16 is preferably mounted to the motor box using a pair of
spaced apart brackets 18, 20. Each bracket includes an aperture for slidingly receiving the
slideable bar 16. The slideable bar 16 also includes a hotstick loop 22 extending outwardly from
a the motor box so that the slideable bar 16 may be moved from the first to the second position
from a safe distance using a hotstick. As shown in Figs. 2 and 3, the slideable bar 16 preferably
includes a notch 24 on the engagement surface with the blocking arm 12. Similarly, the blocking
arm 12 includes a notch 26 for engagement with the slideable bar upon unintentional energizing

of the motor during maintenance or repair. Furthermore, the safety lockout device of the present

invention is also adapted to operate when submersed.

[0016] The safety lockout device of the present invention also provides the operator
with a visual indication of the state of the switchgear to determine whether it is safe to access the
internals of the switchgear. For example, the operator can clearly see as shown in Figs. 2 and 3
that in the second position, the limit switch 10 is exposed and the slideable bar 16 will engage
the blocking arm if the motor is operated to prevent a change in state of the switchgear.
Accordingly, the goals of electrically isolating the motor as well as providing a mechanical
blocking means to prevent unintentional operation of the motor during maintenance and repair

are achieved by the safety lockout device as described herein and shown in the figures.

{0017} Those skilled in the art will understand that the goals of the invention may be
achieved using different component parts. For example, the slideable bar 16 may be replaced
with a rotating and/or pivoting member to operate the ball limit switch 10 and engage the
blocking arm 12 in the second position. Other modifications falling within the scope of the

invention include different electrical switches and/or a modified blocking arm.

10018] While there have been illustrated and described various embodiments of the

present invention, it will be understood that various changes and modifications will occur to

_4 -
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those skilled in the art. It is intended in the appended claims to cover all such changes and

modifications that fall within the scope and spirit of the present invention.
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What is claimed i1s:

1. A safety lockout device for switchgear comprising:

an electrical motor for operating the switchgear, the motor including a motor shaft having
a portion extending outside a motor housing;

a movable member movably mounted on an exterior of the motor housing and adapted to
be moved from a first position to a second position;

a switch mounted on the exterior of the motor housing, the switch being adapted to
clectrically 1solate the motor 1n the switchgear; and

a blocking arm coupled to a shaft of the motor, wherein 1n the first position, the movable
member engages the switch to close the electrical motor circuit and the blocking arm is free to
rotate with the motor shaft and wherein in the second position, the movable member moves away
from the switch so that the switch 1s in an open circuit state disconnecting power to the motor
and a portion of the movable member 1s moved to a position extending beyond the motor
housing whereby the blocking arm engages the portion of the movable member which extends
beyond the motor housing to prevent rotation of the motor shaft and a change of state ot the
switchgear, and wherein the position of the movable member relative to the switch provides a

visual indication of the operating state of the switchgear.

2. A safety lockout device as defined in claim 1, wherein the moveable member 1s an axially
slideable bar.
3. A safety lockout device as defined in claim 1, wherein the movable member includes a

hotstick loop.

4, A safety lockout device as defined in claim 1, wherein the switch 1s a ball limit switch
such that when the ball is depressed, the switch 1s closed and when the ball 1s not depressed, the

switch 1s an open circuit interrupting power to the motor.
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5. A safety lockout device as defined 1in claim 2, wherein the slideable bar 1s mounted to the
exterior surface of the motor housing using a pair of spaced apart brackets having apertures

therein so that the slideable bar moves axially within the bracket apertures.

6. A safety lockout device for switchgear comprising:

an electrical motor for operating the switchgear, the motor including a motor shaft having

a portion extending outside a motor housing;

a switch mounted on an exterior surface of the motor housing tfor electrically

disconnecting power to the motor;

a blocking arm for mechanically blocking the motor from operating, the blocking arm

being mounted on the motor shaft; and

a movable member operable by a hotstick to actuate the switch and to mechanically
engage the mechanical blocking arm at a location exterior to the motor housing;
wherein a position of the movable member relative to the switch and blocking arm

provides a visual indication of the operating state of the switchgear.

7. A safety lockout device as defined 1n claim 6, wherein the switch comprises a ball limit
switch.
8. A safety lockout device as defined in claim 7, wherein the movable member can be

moved to a first position in which the ball limit switch 1s depressed to close the switch and the

movable member can be moved to a second position in which the ball limit switch 1s not

depressed to open the switch.

9. A safety lockout device as defined 1n claim 6, wherein the blocking arm 1s coupled to the

motor shaft on the portion extending outside the motor housing, and wherein the movable
member can be moved to a first position in which the blocking arm 1s free to rotate with the
motor shaft and wherein the movable arm can be moved to a second position in which the

blocking arm engages the movable member to prevent rotation of the motor shaft and a change

of state of the switchgear.
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10. A safety lockout device as defined 1n claim 6, wherein the movable member 1s a linearly

slideable bar adapted to be moved from a first position to a second position, wherein in the first
position, the switch 1s a closed circuit to provide power to the motor and the blocking arm means
1s free to rotate with the motor shaft, and wherein in the second position, the switch 1s an open
circuit disconnecting power to the motor and an end of the movable member engages the

blocking arm to prevent rotation of the motor shaft and a change of state of the switchgear.

11. A safety lockout device as defined in claim 6, wherein the movable member includes a
hotstick loop.
12. A safety lockout device for switchgear comprising:

a motor box including an electrically operated motor mounted to the switchgear;

a single pole switch mounted on the exterior surface of the motor box and electrically
connected to the motor, the switch having an open position and closed position;

a movable member mounted on an exterior surface of the motor box, the movable
member being adapted to move between a first position and a second position; and

a blocking arm coupled to a shaft of the motor extending outside the motor box, wherein
in the first position, the movable member engages the switch to close the electrical motor circuit
and the blocking arm 1s free to rotate with the motor shaft, and wherein in the second position,
one end of the movable member does not engage the switch and the switch 1s in an open position

interrupting power to the motor and the other end of the movable member extends beyond the
motor box housing so that upon operation of the motor, the blocking arm engages the movable
member to prevent rotation of the motor shaft and a change of state of the switchgear, and
wherein the position of the movable member relative to the switch provides a visual indication of

the operating state of the switchgear.

13. A safety lockout device as defined 1n claim 12, wherein the moveable member i1s an

axially slideable bar.
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14. A safety lockout device as defined in claim 12, wherein the movable member includes a
hotstick loop.
15. A safety lockout device as defined in claim 12, wherein the switch 1s a ball limit switch

such that when the ball 1s depressed, the switch 1s closed and when the ball 1s not depressed, the

switch 1s an open circuit interrupting power to the motor.

16. A safety lockout device as defined in claim 13, wherein the slideable bar is mounted to a

switchgear motor box using a pair of spaced apart brackets having apertures therein so that the

slideable bar moves axially within the bracket apertures.
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FIG. 1
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FIG. 2
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FIG. 4
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