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Manual Release of Brakes in MRLs and

Its Challenges

A critical safety task

by Lakshmanan Raja

The manual release of brakes is considered the
most safety-critical task because during the
normal operation of elevators, brakes are
energized to open only after ensuring that the
safety circuits’ and door circuits* are closed and
the motor is powered. Hence, by releasing the
brake directly, we are overriding many safety
controls and assuming a huge responsibility. It
should be the last resort executed by elevator
personnel during emergency rescue situations.
Emergency situations arise when passengers are
trapped in an elevator due to power failure, as
there is no backup power in the building or it is
not working. Passengers may also get trapped
due to control failures like drive failure, motor
failure or other motion control failure, which
take longer to troubleshoot and repair. In such
situations, rescuing passengers by manually
releasing the brake is the only option. Manually
releasing the brake is also needed for testing
purposes. As this brake release operation involves
high risk, the features used to perform this task
should be well designed, installed and

Learning Objectives

After reading this article, you should
have learned about:

¢ Manual release of brakes for emergency
rescue operations of an elevator with a
machine room and without (machine-
room-less [MRL])

4 Code requirements related to manual
release of brakes and rescue operations
in MRL elevators

¢ Mechanical means for releasing the
brake with levers, brake-release cable
and its challenges due to the capstan
effect

¢ Electrical means for releasing the brake
using a battery, and with automatic
speed control feature

¢ Comparison between mechanical and
electrical means and ways of
overcoming the challenges

maintained. Unfortunately, these manual
brake-releasing devices are not used often, and
they are usually overlooked. This article sheds
some light on those devices and their features
and highlights the challenges to be considered.

There are some exceptions.

*Per A17.1, 2016-2.12.3.1. Door circuit may get
bypassed by other control circuit. Examples: Car
leveling or truck zoning device (2.26.1.6), hoistway
access switch (2.12.7), by the use of hoistway/car
door bypass switches (2.16.1.5) or during the
advance door opening feature.

‘Per A17.1, 2016-2.7.6.5.2 (h) — landing inspection
operation switch shall bypass the following: car
safety mechanism switch, car buffer switch, final
terminal stopping and car and counterweight
governor switches.

Elevators With Machine Rooms

For elevators with motor machine rooms,
elevator personnel are able to stand within
proximity of the traction machine, manually
release the brake using the brake releasing tool
provided, observe the car speed and control car
movement during rescue and test operations.
Due to the imbalance between the car and
counterweight, the release of the brake will
cause the car to accelerate either upward or
downward. An authorized elevator mechanic
must repeatedly release and apply the brake to
control the movement of the car and to stop it
within the unlocking zone.

Industry practice in the field is to mark the
suspension rope to identify the floor level. The
person performing the rescue operation will stop
the car approximately at the floor level by
observing that marking. After that, he can go
down to the respective floor to open the elevator
door for the trapped passenger to safely exit the
elevator car.
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Rules Interpretation by Author

2.7.6.2 Allows the machinery spaces and control spaces to be located inside or outside the hoistway.

2.7.6.3.1 Allows the electric driving machine to be located in machinery space or machine room.

2.76.4 Since the machine and brakes are allowed to be located inside the hoistway, rule 2.7.6.4 and rule 2.7.6.4.1

through 2.7.6.4.3 dictate the requirement for means necessary to conduct the test, which requires the
movement of the car and the releasing of the brakes to be provided outside the hoistway. It also permits
elevator personnel to use those means for passenger rescue.

2.76.4.1 While elevator personnel conduct the necessary tests or rescue from the location outside the hoistway,
where direct observation of the elevator drive sheave or ropes is not possible, rule 2.7.6.4.1 requires display
devices or the equivalent shall be provided to convey information like the direction of movement of the
elevator car, speed of the elevator car and the arrival of the elevator car into the unlocking zone. Those
display devices shall function for at least 4 h when normal power fails. If batteries are used for that purpose,
then their power should be monitored. The car shall not be allowed to restart after a normal stop at the
landing if the battery power is insufficient.

2.7.6.4.2 Allows the means necessary for tests to be located within an inspection and test panel conforming to the
requirements in 2.7.6.5.2. to prevent unauthorized access. As per 2.7.6.5.2, inspection and test panels are to be
kept closed and locked. The key shall be Group 1 security, which covers access or operation of equipment
restricted to elevator personnel. Inspection and test panels shall include display devices as required by
2.7.6.4.1.

2.764.3 Means to move the car from outside the hoistway shall conform to the following: It shall not be dependen
on the availability of normal power and shall be accessible by elevator personnel only. It shall allow the ca
to move only with continuous effort.

If the car is moved manually, the effort required to move the car in the direction of load imbalance shal
not exceed 400 N (90 1bf). If the means used is removable, it shall be stored outside the hoistway and access t
the means shall be with a key that is Group 1 Security. It shall be suitably marked to indicate the machine fo
which it is intended. Where the manual effort required to move the car exceeds 400 N (90 Ibf), a means o
electrical operation shall be provided to allow the car to be moved. This means of electrical operation shal
require constant pressure on operating devices to move the car, and when activated, operation of the car b
all other operating means shall be prevented. Failure of a single constant pressure operating device shall no
permit the elevator to move or continue to move. Where batteries are used for this electrical operation,
monitoring system shall be provided. In the event that — during normal operation of the car — th
monitoring system indicates insufficient power to move the car, the car shall not be permitted to restart afte
a normal stop at a landing.

22484 Manual release of the driving machine brake is permitted. However, the car movement should be in a
gradual, controllable manner. The manual release device shall be designed to be hand applied only with
continuous effort. Provisions are made to prevent the unintended actuation of these devices. The brake shall
reapply at its fully adjusted capacity in the absence of the hand-applied effort. When the manual-release
device is in use, ascending car overspeed protection or an unintended car movement protection device is
permitted to be temporarily disabled.

2.26.8.1 Driving-machine brakes shall not be electrically released until power has been applied to the driving-
machine motor, except as permitted by 2.7.6.4.3.

Table 1: Code interpretation

Therefore, the person opening the brake must be very MRL Elevator
observant and skillful to open and close the brake at the correct
interval. If the brake is held open for a longer time, the car will
reach a dangerous speed®, which can cause serious injury to
the person inside the car due to the car’s sudden stop when the
brake is applied again.

@This can be avoided in the traction machine, which uses a
permanent magnet synchronous machine (PMSM) with the
dynamic braking feature.

The introduction of the MRL elevator in 1996, and the
inclusion of such arrangements in the ASME A17.1S-2005
supplement edition, brought advantages and challenges. The
important challenge in the MRL is that the traction machine is
located inside the hoistway: It is difficult to observe the
machine closely for car speed, direction, approximate speed
and the arrival of car into the door-unlocking zone while

Continued
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performing the rescue operation. Therefore, the code included
all those requirements for an MRL.

Code Requirements

I have listed the A17.1-2016 rules related to MRLs, especially
on the manual break release and rescue operations (with my
interpretation) in Table 1. For accurate information, readers
should refer to the A17.1 code book and the relevant handbook.

Most of the manual brake-releasing arrangements used in
the elevator industry are based on either mechanical or
electrical technology. Both have advantages and challenges.

Mechanical Means

This kind of manual brake-releasing arrangement includes a
pivoted lever placed at the inspection and test panel, connected
by a brake release cable (Bowden cable) to the drive machine
brake, located inside the hoistway. The release cable consists of
thin multi-stranded steel-wire rope routed through a flexible
conduit like housing, which is similar to the one seen in a
bicycle for releasing the brake. The housing consists of an inner
lining/tubing to reduce friction, a non-compressible layer of
steel wire wound in a helical structure like a spring and a
protective outer jacket covering as shown in Figure 1.

Spring like helical

Inner steel wire rope structure

\
e TI
A\

Inner tube Outer jacket

Figure 1: Brake release cable structure

Apart from that, there will be display devices to indicate car
moving direction, speed and the presence of the car in the door
unlocking zone. These display devices are required to function
for at least 4 h when the normal power fails. This is needed for
rescue operations during a power failure. If batteries are used
for that purpose, then their power is to be monitored and the
car shall not be allowed to restart after a normal stop at the
landing if the battery power is found to be insufficient.

During the rescue operation, when the lever is moved from
outside the hoistway, the inner wire rope of the cable slides
over the tubing of the conduit and pulls the brake releaser
located at the traction machine and, thus, opens the brake. That
is how mechanical energy is transmitted through the flexible
path. However, the flexibility doesn’t come friction-free, and
there is friction, which depends on how the cable is laid. A
similar MRL arrangement with mechanical means for releasing
the brake is shown in Figure 2.

If the cable is laid with many bends, then its energy
transmission efficiency reduces. It is governed by the capstan
equation: e*®=Ratio between the tension forces on the cable before
and after the bend

Where 11 is the friction coefficient and 6 is the angle in
radian subtended by the bend. If there are multiple bends, then
their angles are added. Figure 3 and the subsequent analysis
show how this relationship is derived.
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Figure 2: A typical MRL elevator with mechanical release means
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Figure 3: Tension analysis at the bend portion of the brake-release cable

Considering the situation in which the brake is manually
opened by moving the lever at the inspection and test panel, it
creates a pull force on the rope inside the brake-release cable,
and it is just about to move toward the left. The bend portion
(arc MN) of the cable is taken for our analysis to study. Let:
¢ T, be the tension at the lever side
¢ T, be the tension at the brake side
4 0 be the angle subtended by the arc MN

Now consider a small segment PQ within the arc MN of the
bend portion, which subtends an angle A6 at equilibrium
condition and let:
¢ T+ AT be the tension at the lever side
¢ T be the tension at the brake side
4 AN is the normal force acting on this small segment
4 pAN be the friction force and
4 As the segment PQ subtends an angle A6, and it is equally

divided between <A and 4C: £A=4C= AB/2

Consider the two triangles OPB and OGA in Figure 3A.
¢ £G=90°
¢ £P=90° since P is at the meeting point of a tangent with

radius.
¢ <0 is of same value in both triangles as it is an opposite

angle.
Continued
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Fig3aProofof LA =2£B = £C=¢D

Figure 3A: Proof of £A=4B=4C=4D

¢ Two angles in both triangles are of the same value. Hence,
the third angle 4B= 4A.

In the same way 4C= 4D.

Thus £A=4B= 4C=4D= AB|2

Now resolving the force horizontally and summing to zero
since the rope is just about to move and the system is in

equilibrium.

¢
¢

Af A8
(T + AT) cos—-— TCOST— pAN =0 e (1)

In the same way, resolving the forces vertically and summing
to zero:

- Af _Ag _Af
AN — Tsin— — AT sin— — T sin—

2 2 7 =0

. A8 . Af
ﬂN=2Tsm?—|—ATsm?

A8
AN = (2T + AT) sinE - (2)
Now substituting the value of AN, which we found from
equation 2 into the equation 1:
46 A6 . A8
(T + AT) cos —-— TCOST — (2T +£|T]sm? =0
A8 A6 A8 . A8
Tcos— + AT cos— — Tcos— — (2T + AT) sin— =0
2 2 2 2
Af . A8
AT 05— — (2T + AT) sin—- = 0
Dividing all the terms with A6:
. Af
AT 26 WET +AT)sin—- 0
— CO05— —
A8 2 A6

Dividing the numerator and denominator of the second term
by numeral 2:
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(2T + AT) sin %
AT A@ 5 0
15 €05 26 =
2

Rearranging the second term, we get:

. A8
AT A6 (T+ﬂT) 51117_0
a6 ‘7 T H 2) “A8
2

If we now let 46 approach zero, then:

a8
cos— approaches one because cos 0 = 1,

AT . .
- approaches zero because the tension will be same, and

. Ad
sin A8

A8

s
3 1

2z

approdaches one because lim
AB—0

It will result in a following differential equation:

dTl

ﬁ(l] —wT+0)(1)=0
dTl T dl 40
R —_— — =

ae " T~ H

We got the relationship as dT/T=pd# for the considered small
segment PQ of the cable.

To evaluate the full bend portion MN, we integrate the
left-hand side of the equation with tension from T1 to T2 and
the right-hand side from angle O to 6.

T2 dT a
— = ndé
b=
After integration, we obtain:
T,
In-> = pé
n Tl 1t

By taking the exponential on both sides, we have:

T

1

Continued
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The ratio of the tension force increases exponentially with
the coefficient of friction and the cumulative angle subtended
by the bends in the brake release cable.

Note: The equation derived is the Euler-Eytelwein equation,
which is nothing but the traction equation. In the traction
application, we enhance the friction coefficient p by using a
different groove profile on the drive sheave and the holding
force by the increasing of the wrap angle 6. However, in the
brake-releasing application, we need less friction coefficient
and the wrap angle (angle subtended by turns), which is
opposite to that of traction application.

From Equation 3, we understand that whenever there is a
bend in the brake-releasing cable, the applied input force is
reduced by the factor e*®.
¢ pis the friction coefficient, which depends on the materials

used for manufacturing the cable.

¢ 0 is the cumulative angle in radian, subtended by the turns.

This angle has to be controlled during installation in the

field.

The theoretical efficiency of the brake-release cable for
various friction coefficient and cumulative bend angles is

Theoretical efficiency of brake release cable for various friction
coefficient and cumulative bend angle

12

Efficiency
o

a 0.51 n 15m n 25n 3n 3.5n an 4.5m 5 5.5m &

Cumulative bend angle

(1.2 03 0.4 =—gge=(5 =—g=06

Figure 4: Efficiency of brake-release cable for various p and 6

plotted in the graph shown in Figure 4 and the corresponding
datapoints are given in Table 2. We can see from the graph that
the brake cable efficiency reduces with the increase in the
friction coefficient and the cumulative bend angles.

During manual brake release, force is applied by elevator
personnel at the lever side. This moves the inner wire rope of
the brake release cable toward the lever and opens the brake.
Once that force is withdrawn, then the brake will start to close,
and while closing, it will pull back the inner wire rope toward
the brake side. The capstan effect applies to both situations,
thus preventing the movement of the inner wire rope. The
following example illustrates this clearly.

Example: Considering Figure 5, the brake cable used is with
friction coefficient 0.2. The releasing force required by the brake
is 200 N.

Casel

The cumulative angle subtended by the brake release cable
observed from Figure 5 is calculated as 11/2+ 11/2+2m=3"1.

The force to be applied by elevator personnel at the lever
located outside the hoistway for opening the brake is =200 N X
e%>3"=1317 N. (Note: A lengthy lever/extension bar can be used to
reduce this force. The mechanical advantage of such items is not
considered here.)

Case 2

The cumulative angle subtended by the brake release cable
observed from Figure 5 is calculated as 11/2+71/2=T1.

The force to be applied by elevator personnel at the brake-
releasing lever located outside the hoistway is = 200 N X e®2™ =
374 N.

The example clearly shows the importance of proper laying
of brake release cable. The cumulative bend angle must be
reduced as much as possible. With a just addition of one full
turn in Case 1, the force required to open the brake increased by
four times, and that is the effect of the factor e*®.

Continued

Friction Coefficients

Cumulative bend angle 0.2 0.3 04 0.5 0.6

0.5m 0.7304022 0.6242277 0.5334873 0.4559373 0.3896603
11 - half turn 0.5334873 0.3896603 0.2846087 0.2078788 0.1518351
1.5m 0.3896603 0.2432368 0.1518351 0.0947797 0.0591641
21 — single turn 0.2846087 0.1518351 0.0810021 0.0432136 0.0230539
2.5m 0.2078788 0.0947797 0.0432136 0.0197027 0.0089832
3 0.1518351 0.0591641 0.0230539 0.0089832 0.0035004
3.5m 0.1109007 0.0369319 0.012299 0.0040958 0.001364
41t - two turns 0.0810021 0.0230539 0.0065613 0.0018674 0.0005315
4.5m 0.0591641 0.0143909 0.0035004 0.0008514 0.0002071
51 0.0432136 0.0089832 0.0018674 0.0003882 8.07E-05
5.51 0.0315633 0.0056076 0.0009962 0.000177 3.144E-05
61 — three turns 0.0230539 0.0035004 0.0005315 8.07E-05 1.225E-05

Efficiency value reduces as the cumulative bend angle and friction coefficient increases.

Table 2: Efficiency of brake-release cable for various p and 6
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AR T

Case 1

_!, LY Case 2
Y turn

Figure 5: Effect of bend angle in the cable

Now consider a situation in which the elevator personnel
withdraws his effort, and the brake starts to close. The brake
exerts a pull force of 200 N on the inner wire rope, and the
inner wire rope starts to move towards the brake side.
Assuming the brake release lever or the end termination of the
inner wire rope has some frictional/loading issues and it exerts
some residual holding force. Let us calculate how much
residual force present at the lever side may stop the brake from
closing and compromise the brake’s effectiveness. Let that
residual force be F

residual”

Case 1 —- Frssfdu@l = 200N =+ %37 = 30N

Case 2 F,_.5ua = 200N =+ e%2*™ = 107N

, ForCasel,a small force of 30 N is able to prevent the
" movement of the inner wire rope and, thus, prevent the
| brake from completely closing back. If the residual force

present at the lever side is 15 N, then it can partially
compromise the brake operation. For Case 2, since it is
with less bends, it requires 107 N to compromise the
brake operation completely. Case 2 has higher
immunity since the cable is laid with lesser bends.

The Bowden cable inner wire rope movement on
both directions is restricted by the capstan effect. This is

|
h; J—
- p g
I -
= gl Drive sheave |
A
o \

1
]
1
)
Using two independent releasing levers and cables Using one lever and two cables

Figure 6: Opening arrangements for machine with two brake units

not allowed by the code, as the code has a requirement that
states that the brake shall reapply at its fully adjusted capacity
in the absence of the hand-applied effort (A17.1 2016 — 2.24.8.4).
The manufacturer might have added extra springs to ensure the
proper retracting of the inner wire rope after the brake release

Continued

Mechanical Means

Electrical Means

1 Manual brake release is done by mechanical energy
transmitted from a brake-releasing lever located outside
the hoistway through a Bowden cable to the brake releaser
of the traction machine inside the hoistway.

Manual brake release is done by electrical energy
transmitted by electrical wires from a chargeable battery to
the brake coil inside the hoistway. Batteries have to be
monitored during normal operation of the elevator, and if
the charge is insufficient, then the car shall not be permitted
to restart after a normal stop at a landing.

2 Control of car speed during rescue operation depends
on the elevator personnel’s skill. If he is not skillful enough
and kept the brake continuously open for a long time, the
car may accelerate to a high speed, and stopping after that
may injure the trapped passenger. However, this is avoided
when using a PMSM with dynamic braking features.

Automatic overspeed prevention can be incorporated into
the systemn, thus preventing the possibility of the car
reaching a high speed and coming to a sudden stop. Speed
governor overspeed contacts can be used as an input for
overspeed detection as an additional safety layer. Thus,
overspeeding of the car due to human error can be avoided.

3 Friction of the brake-release cable plays a significant
role. The cable is to be laid in such a way to reduce the
angle it subtends. Sharp bends are to be avoided.
Manufacturer installation manuals must provide those
details and field professionals should adhere to them.

Reliability of printed circuit boards and the electronic
components used plays a significant role. Since these
components are controlling the opening of the brake
directly, their failure modes have to be studied and taken
care of.

for at least 4 h when the normal power fails. If batteries are

4 Both means shall be designed to be hand applied only with continuous effort. Provisions are made to prevent the
unintended actuation of these devices. The brake shall reapply at its fully adjusted capacity in the absence of the hand-
applied effort.

5 Both means to be provided with display devices or the equivalent to convey information like the direction of elevator

car movement, its speed and the arrival of the elevator car into the unlocking zone. Those display devices shall function

car shall not be allowed to restart after a normal stop at the landing if the battery power is insufficient.

used for that purpose, then their power is to be monitored. The

Table 3: Comparison of mechanical and electrical rescue means
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operation. Downstream contractors should understand the
importance of such springs so there won’t be any negligence
during installation and maintenance.

In addition, manufacturer installation procedure should
clearly state the maximum cumulative bend angle allowed and
the minimum bend radius to be maintained. Although the
cable bend radius is not a part of Equation 3, small bend radius

Car Car Door
direction speed one
display display indicator
Battery bC-DC oy Speed monitoring & Control circuit  —
converter v buttons
Charger and Brake Release G Car Door
residual charge Enable switch ik speed / s
manitering Rescue [ Test t:et direction detect
circuit. made coniaess detector BELRE:
=
o~
AC supply in

Figure 7: Rescue means - electrical

Pre-set speed limit

Brake ON
Brake OFF -— —_—
Brake release Pre-set interval door zone.
between brake
button pressed R
here 8izing

Figure 8: Speed response of ON-OFF controller

increases the wear on the cable, which negatively influences
the friction coefficient over time. The bend radius
recommended by the manufacturer is at least 20 times greater
than or equal to the inner wire rope diameter. After installation,
with the necessary precaution, the field professional tests and
ensures that the usage of the manual release device is free from
any resistance and doesn’t comprormise the brake operation.

So far, we have done our study on one brake opened by one
lever. If there are two brake units on the machine, then
examples of arrangements to open the brake individually are
shown in Figure 6. However, a similar kind of force analysis and
capstan effect applies to such arrangements.

Electrical Means

In this rescue system, electrical energy is used to release the
brake. Electrical energy is obtained from a battery. This battery
is charged from normal power through the charging circuit.
The charge of the battery is to be monitored, and if the charge
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Brake Release |

P
Arrival of car into the

is below the threshold, the car shall not be permitted to restart
after a normal stop at a landing. Electrical energy to the brake
is controlled by constant pressure operating devices, which are
operated by the elevator personnel for moving the car. The
failure of a single constant pressure operating device shall not
permit the elevator to move or continue to move.

Most of the electrical rescue systems have more functions
than just opening the brake. They have a speed
monitoring and control feature that will cut off
the brake power when the elevator speed exceeds
certain preset limits and resets after some
predetermined time. This is similar to elevator
personnel controlling the car movement by

»,Coil 1 . . .
Peiia repeatedly opening and closing the brake in the
mechanical rescue system. However, here it is
Drfue. done in an automated way.
machine

brakes Setting up a speed limit below the inspection
operation speed is a safe industry practice
because the trapped passenger will experience
the sudden stop from that speed when the brake
is switched OFF. A17.1 2016 - 2.26.1.4.1 states the
inspection speed limit as less than 0.75 mss.
Speed governor overspeed contacts can be used
as an input for overspeed detection circuit as additional
safety layers. Apart from that, there are indicators to show
whether the elevator car reached the door zone, car
moving direction and approximate speed.

A typical arrangement of such systems is shown in
Figure 7. During the rescue operation, elevator personnel
have to change the enable switch to rescue mode. This will
enable the DC-DC converter, which converts the battery
voltage to the voltage required by the brake coil. As the
elevator is still stationary, the speed monitoring circuit will
allow this voltage to reach the brake-release buttons. There
may be two release buttons if there are two coils for the
brake. Both have to be pressed continuously for the current to
reach both coils and energize it to open the brake. Due to the
imbalance in the load between car and counterweight, the car
will accelerate either up or down. When the speed reaches the
set limit, the speed-monitoring circuit cuts off the supply to the
brake coil and the elevator stops. If the buttons are kept pressed
continuously after the car is stopped, the speed-monitoring
circuit will allow the supply to reach the brake coil after a
predefined time, which can be seen from the graph in Figure 8.
The brake is energized to open now, the car starts to accelerate
and this cycle repeats a few times until the car reaches the door
zone.

Response of the ON-OFF controller for controlling the car
speed is shown in Figure 8. The increase in speed after opening
the brake may not be linear as shown in the graph, and it won’t
become zero immediately after the brake is de-energized. The
graph is a very simplified conceptual view of the ON-OFF
controller.

Elevator controller

Continued
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Conclusion

Time and safety are important factors while performing
rescue operations. The reliability of systems used for the
manual release of brakes is critical. Manual release systems are
not used in everyday, normal operation of the elevator, and
their failure will not be easily noticed. Inspection and testing of
such items are very important. I have summarized the key
differences and common requirements between the
mechanical and electrical manual release system in Table 3.

For more information, readers are advised to refer to the
respective code, handbook and manufacturer installation and
maintenance manuals.
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Electrical Means: (Pages 114 — 124) Singapore with an MS in electrical engineering.

Learning-Reinforcement Questions
Use the below learning-reinforcement questions to

study for the Continuing Education Assessment Exam

available online at www.elevatorbooks.com or on p. 141 of

this issue.

¢ What are the challenges in manually releasing the
brake for doing a rescue operation in an MRL?

¢ What are the code requirements related to manual
release of brake for performing a rescue operation in an
MRL?

¢ How do the mechanical rescue means function in
opening the brake from outside the hoistway using the
brake release cable, and what challenges are involved?

¢ How do the electrical rescue means function with their
automatic overspeed detection system, and what
challenges are involved?

¢ How are the challenges of both rescue means handled?
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Which ASME A17.1 code revision
included the MRL elevator
configuration for the first time?
a. A17.1- 2000

b. A17.1S - 2005

c. A17.1- 2007

d. A17.1-2010

While performing a rescue operation
for an elevator with a machine room,
what is the safe practice of identifying
whether the car has stopped closer to
the floor level?

a. By observing the marking on the
rope.

b. By observing the car top through
the rope hole.

c. Going down to the top floor and
opening the hoistway door to see the
car position.

d. Going down to the floor closest to
the car position and opening the
hoistway door to see the exact car
position.

What is a common difficulty faced in
an MRL elevator while performing the
rescue operation?

a. Finding the installation and test
panel key

b. Unable to have direct observation
of car top

c. Unable to have direct observation
of car guide rails

d. Unable to have direct observation
of drive sheave and rope

4.

5.

ELEVATOR WORLD Continuing Education
Assessment Examination Questions

4 Read the article “Manual Release of Brakes in MRLs and Its
Challenges” (EW, August 2023, p. 111) and study the learning-
reinforcement questions at the end of the article.

4 To receive one hour (0.1 CEU) of continuing-education credit, answer the
assessment examination questions found below online at elevatorbooks.
com or fill out the ELEVATOR WORLD Continuing Education reporting
form found overleaf and submit by mail with payment.

¢ Approved for Continuing Education by NAEC for CET®.

The display devices, displaying
information like direction of
movement of elevator car, speed and
its arrival into the unlocking zone,
should be functioning for at least ___
when the normal power fails.

a.2h

b.3h

c.4h

d.5h

In elevator installation, the technician
kept the excess cable by winding it in
a circular shape for future use, which
resulted in a cumulative angle
subtended by the cable to 5m. The
friction coefficient of the cable is 0.2.
The releasing force required for
opening the brake on the lever at the
brake is 100 N. Calculate the force
required to be applied at the brake-
releasing lever at the Inspection &
Test panel.

a.272N

b. 1431N

Cc.2314N

d. 3214 N

What are the most important criteria
to be followed when installing the
mechanical release means?

a. Minimize the bends in the brake-
release cable.

b. Keep the excess cable by winding
it in a circular shape for future use.
c. Remove the spring provided by
manufacturer at the brake side,
which retracts the inner wire.

d. All of the above

10.

Manual release of brake shall be done
by:

a. Elevator personnel.

b. Authorized personnel.

c. Emergency Personnel.

d. All of the above.

The operating devices used in
electrical rescue needs to be __.
a. Interlocked devices.

c. Self-latching devices.

d. Momentary push devices.

d. Constant pressure devices.

The tension at one end of the Bowden
cable inner wire is 650 N and the
other end is 100 N. To prevent the
inner wire from moving, what should
be the angle subtended by the bend if
the friction coefficient of the cable is
0.3?

a. T

b. 21

c.31

d.4m

The inner wire rope diameter is 5
mm. The minimum cable bend radius
should be higher than atleast _____.
a. 5 mm

b. 100 mm

c. 200 mm

d. 300 mm
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