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55-1 Lighting & Utility Circuit Breaker CB5 has tripped ...........cccccvvvvennnns D-64
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58-1 Brake Coil Circuit Breaker has tripped pg.1 ........ccccvvveveeeeeeeeeeeinnnnee. D-66
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72-1 Escalator will not run while in Service Mode pg.1 .........cevvvvvvivvinnnnee. D-78
72-2 Escalator will not run while in Service Mode pg.2 ........ceeeveeeeeennne. D-79
72-3 Escalator will not run while in Service Mode pg.3 ........cvvvivvviiiiinnnee. D-80
72-4 Escalator will not run while in Service Mode pg.4 .......ccccceeeeeeeeeennne, D-81
72-5 Escalator will not run while in Service Mode pg.5 ........cvvvvviiiiiiinnnee. D-82
73-1 Escalator will not run while in Key Start Mode pg.1 ......cccccoeeeeeeeene. D-83
73-2 Escalator will not run while in Key Start Mode pg.2 .............evvvveeeeee. D-84
73-3 Escalator will not run while in Key Start Mode pg.3 ......cccceeeveeeeeene, D-85
73-4 Escalator will not run while in Key Start Mode pg.4 ..........cccvvvvvveeee. D-86
74-1 LED fOr PS1iS NOt ON ..oiiiiiiiiiiiiiiiiiiiiiiiiieeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees D-87
76-1 Troubleshooting the #VTS ... D-88
77-1 Troubleshooting the ANNUNCIALON ...........covvvviiiiiiee e D-89
78-1 Troubleshooting LiNe PXX......ccuuuuiiiiiiiieieiiiiiiiiee e D-90
79-1 Troubleshooting the Safety String........ccovvvvviiiiiiii e D-91
100-1 ATaUIt LED iS ON ..ccoooiiiiiiiiiiieeeeeeeeee e D-92
101-1 Fault LED "Top Combplate Switch™ iS ON.......cccceeeeiviiiiiiiiiiieeeeee, D-93
102-1 Fault LED "Bottom Combplate Switch"is ON .........cccccvviiiiiennnnnee. D-94
103-1 Fault LED "Top Combplate Step Impact Switch" is ON.................. D-95
104-1 Fault LED "Bottom Combplate Step Impact Switch" is ON ............ D-96
105-1 Fault LED "Top Left Step Sag Monitor" is ON.........ccccvvvvieiieeeenenn. D-97
106-1 Fault LED "Top Right Step Sag Monitor" is ON.............cceeiieeeeennen. D-98
107-1 Fault LED "Bottom Left Step Sag Monitor" is ON...........cccceeeeeeenne. D-99
108-1 Fault LED "Bottom Right Step Sag Monitor" is ON ..............cceeen... D-100
109-1 Fault LED "Top Left Skirt Obstruction Contact" is ON................... D-101
110-1 Fault LED "Top Right Skirt Obstruction Contact" is ON ................ D-102
111-1 Fault LED "Incline Left Skirt Obstruction Contact" is ON............... D-103
112-1 Fault LED "Incline Right Skirt Obstruction Contact" is ON............. D-104
113-1 Fault LED "Bottom Left Skirt Obstruction Contact" is ON.............. D-105
114-1 Fault LED "Bottom Right Skirt Obstruction Contact" is ON............ D-106
115-1 Fault LED "Top Missing Step Monitor" is ON .......ccccceevvvvveviiinnnnnnn. D-107
116-1 Fault LED "Bottom Missing Step Monitor" iSs ON...........cccevvvvunnnnnn. D-108

Volume 1 — Table of Contents — Electrical 17



18

NEW YORK CITY TRANSIT AUTHORITY — HERALD SQUARE STATION

117-1
117-2
117-3
119-1
120-1
121-1
122-1
123-1
124-1
125-1
127-1
128-1
129-1
130-1
131-1
131-2
132-1
132-2
133-1
134-1
135-1
136-1
137-1
138-1
138-2
139-1
140-1
140-2
140-3
140-4
141-1
142-1
144-1
145-1
146-1
147-1
147-2
148-1
148-2
148-3
149-1
150-1
151-1
153-1

HEAVY DUTY ESCALATORS E235 & E236
OPERATIONS AND MAINTENANCE MANUAL

Fault LED "Lower Step Upthrust Monitor" is ON pg.1................... D-109
Fault LED "Lower Step Upthrust Monitor" is ON pg.2................... D-110
Fault LED "Lower Step Upthrust Monitor" is ON pg.3................... D-111
Fault LED "Left Broken Handrail Switch" is ON..........cccccceiiiinnnnns D-112
Fault LED "Right Broken Handrail Switch" is ON ...........c.cccvvunnn. D-113
Fault LED "Left Broken Step Chain Switch"is ON ....................... D-114
Fault LED "Right Broken Step Chain Switch" iS ON ..................... D-115
Fault LED "Top Left Handrail Entry Contact” is ON...................... D-116
Fault LED "Top Right Handrail Entry Contact" is ON.................... D-117
Fault LED "Bottom Left Handrail Entry Contact” is ON................. D-118
Fault LED "Broken Drive Chain Contact” is ON..........ccccccvvvvvnnnnnn. D-120
Fault LED "Upper Maintenance Safety Switch"is ON.................. D-121
Fault LED "Lower Maintenance Safety Switch" is ON .................. D-122
Fault LED "Machine Room Maint. Safety Switch" is ON............... D-123
Fault LED "Top Emergency Stop Button"is ON pg.1..........ccc..... D-124
Fault LED "Top Emergency Stop Button" is ON pg.2..........cc....... D-125
Fault LED "Bottom Emergency Stop Button" is ON pg.1.............. D-126
Fault LED "Bottom Emergency Stop Button" is ON pg.2.............. D-127
Fault LED "Escalator Speed Monitor" is ON..........cccccceiiinnnnnnns D-128
Fault LED "Left Handrail Speed Monitor"is ON ............ccccvvvunnnnn. D-129
Fault LED "Right Handrail Speed Monitor" iS ON ...........ccccccennnees D-130
Fault LED "Phase Failure/Phase Reversal Monitor" is ON........... D-131
Fault LED "Anti-Reversal Device" iS ON.........ccccceveiviieeriveeeiiinnnnnnn. D-132
Fault LED "Mech. Step Chain Locking Device" is ON pg.1 .......... D-133
Fault LED "Mech. Step Chain Locking Device" is ON pg.2 .......... D-134
Fault LED "Motor Current Overload” iS ON ........cccooeeiiiiiiiiiiiinnnns D-135
Fault LED "Circuit Breaker Fault" is ON pg.1 .....ccoooeiiiiiiiiiiiinnnnnnn. D-136
Fault LED "Circuit Breaker Fault" is ON pg.2 ....ccooeeeeeevvvvevvinnnnnnnn. D-137
Fault LED "Circuit Breaker Fault" is ON pg.3 .....ccooeeeieiiieiiiiiinnnnnn. D-138
Fault LED "Circuit Breaker Fault" is ON pg.4 ....cccoooeeeevvvvevivnnnnnnnn. D-139
Fault LED "Motor Overheating Monitor" is ON ...........ccceevvvvnnnnnnn. D-140
Fault LED "Main Brake Lining Monitor" is ON ...........ccccoevvvvvvnnnnnn. D-141
Fault LED "Main Brake Release Monitor" is ON..........cccccuvvvvnnnnnn. D-142
Fault LED "Smoke Sensor” is ON ........cccooiiiiiiiiiiiiiinnns D-143
Fault LED "Motor Vibration Monitor" is ON.........ccccoevvveiiiiiiinnneenn. D-144
Fault LED "Loss of Controller Power" is ON pg.1l......ccccccvvvvvnnnnnn. D-145
Fault LED "Loss of Controller Power" is ON pg.2........ccccvvvvvunnnnnn. D-146
Fault LED "Maintenance Socket Fault” is ON pg.1.......ccccceeverennnn. D-147
Fault LED "Maintenance Socket Fault" is ON pg.2.......ccccceeveeeennn. D-148
Fault LED "Maintenance Socket Fault” is ON pg.3.......ccccceevveeennn. D-149
Fault LED "Inverter Fault" iS ON ........ccooooiiiiiiiiiiiii e D-150
Fault LED "Stopping Distance Fault" iS ON.............ccceevvvvvivinnnnnnn. D-151
Fault LED "Low Gearbox Oil" iS ON .......ccooveiiiiiiiiiiieeeeeeeeeiiiinnn D-152
Fault LED "Low Lubricator Oil" iS ON .........cccooiiiiiiiiiinnnns D-153
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154-1 Fault LED "Left Displaced Handrail Device" is ON............ccccceunnn.. D-154
155-1 Fault LED "Right Displaced Handrail Device" is ON ..................... D-155
156-1 Fault LED "Rolling Shutter Device" iS ON ..., D-156
157-1 Fault LED "Overheated Brake Resistor" is ON .........cccccoeeeeeeeennnn. D-157
158-1 Fault LED "Sleep Mode Sensor Failure” is ON .........cccovvvvvvvnnnnnnn. D-158
160-1 Fault LED "BackUp Brake Lining Monitor" is ON .............ccccuveenn. D-159
161-1 Fault LED "BackUp Brake Release Monitor" is ON...........ccccce..... D-160

SERVICE SCHEDULE

CLEARANCES AND ADJUSTMENTS

LUBRICATION SCHEDULE
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FUJITEC STANDARD WARRANTY

Fujitec America, Inc. (Fujitec) has furnished, under the Contract Agreement made as of the
___thday of , 19, for in the building known
as located at and, hereby,
warrants each escalator against defects in material and workmanship under normal use for
one (1) year, and guarantees to provide repair or replacement free of charge (during normal
working hours) for each escalator which, in the opinion of the Fujitec Engineering
Department, proves defective as the result of normal use and service. Such replacement or
repair shall be the exclusive remedy for any breach of this warranty. Fujitec assumes no
responsibility for work done by others, or the defects brought about by abuse, misuse,
neglect, or causes beyond Fujitec's control.

This warranty is effective providing:
1) Regular scheduled maintenance is performed in conformity with Fujitec  standards.
(2 The escalator equipment is taken out of service immediately upon the discovery

of defects, with prompt written notice given to Fujitec, within ten (10) days of the
discovery of facts giving rise to a claim.

This warranty is in lieu of all other warranties, express or implied, including any warranties
of merchantability or fitness for a particular purpose.

The warranty period commences on the established date of final acceptance of each unit and
is effective for one (1) year, pursuant to the following schedule:

From (Date of To (End of
Unit# Type Final Acceptance) (Warranty)
(LIST)

Fujitec America, Inc.

By:

Title:

Date:
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CONTRACTOR (24-Hour Emergency Service)

Fujitec America, Inc. - New York Branch
One Donna Drive
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Phone: 201-438-8400
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MANUFACTURER

Fujitec America, Inc.
401 Fujitec Drive
Lebanon, OH 45036
Phone: 513-932-8000

FUJITEC PROPRIETARY INFORMATION

Reproduction and/or use of all or any part of the page, drawing, or information herein,

without the express written permission of Fujitec America, Inc.,
is strictly prohibited by law.






CONTRACT E-34011
HERALD SQUARE
PHASE IV ESCALATORS
E-235 & E-236
FUJITEC PS-S Model 800

HEAVY DUTY TRANSIT ESCALATORS
(2881 HERALD SQUARE L01/M01)

APPLICATION

E-235 & E-236

Speed (feet/minute)

90 FPM
Inspection 15 FPM
Sleep Mode 15 FPM

Step width (inches)

24

Vertical rise

28'-7 5/16”

Power supply  Main

200 VAC, 3-phase, 60 Hz

Lighting 120 VAC, 1-phase, 60 Hz
MOTOR Lincoln
Horsepower 20
RPM 1170
Running current (full load amps) 60
GEAR REDUCER Cone Textron MHO80-5
Gear Reducer Ratio 25:1

MACHINE BRAKE

Mayr M250 Duo

ARCHITECTURAL MATERIALS
and FINISHES

Interior panels

Stainless steel 304 11GA
#4 stainless steel

Skirts Stainless steel 304 11GA
black teflon
Decks Stainless steel 304 11GA
#4 stainless steel
Handrail black rubber

w/white round marks
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PREPARATIONS FOR SAFE MAINTENANCE

Before beginning any service or maintenance to or even near an escalator, the
maintenance worker MUST take safety precautions to protect one’s self, co-workers,
and the riding public. The work supervisor will provide general procedures for
ensuring safety, but the maintenance worker must understand the equipment and
the necessary steps for safely maintaining it.

» Always lock and tag out the main power disconnect before performing any
adjustment, inspection, lubrication, repair, or service to the equipment.

» Always lock and tag out the heating power disconnects, the auxiliary power
disconnects, and the emergency power disconnects before working near the
heating or lighting equipment.

» Always barricade both ends of the escalator before beginning any type of
work. Barricades must be in place whenever floorplates or steps are
removed.

» Always keep safety circuits in operation.

» Always ensure that no bystanders are near the escalator while it is being
started.

> Never assume a circuit is de-energized. Always use a circuit tester before
beginning to work.

> Electrical troubleshooting may require the testing of live high-voltage circuits.
Qualified electricians and their helpers must only perform this.

» When disconnecting the main drive chain or performing maintenance on the
brake(s), always set the step chain locking device.

» Always run steps at inspection speed using the remote control device.

» The following should be worn while working on the escalator:
1. Safety glasses
2. Safety shoes
3. Protective clothing
4. Gloves
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EQUIPMENT OPERATION

A.1 DRIVE MACHINE

Herald Square Phase Il escalators E-235 and E-236 have underslung drive
machines. Each is mounted in an open metal cage suspended directly
beneath the upper section of each escalator.

The drive machine components are as follows:

. Main Drive Motor o Coupling
o Gear Reducer o Dual Machine Brake
N[ DA JEREE N
[ ] RS e
I I
- =
i / r
| i
U %
TH a J
33@
IEn====
Dual Machine Coupling .
Brake ear Reducer UL sl

Figure A-1 Drive Machine Installation
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The gear reducer has a worm under gear arrangement with the main drive
motor c-face mounted (with an adapter and coupling) to the drive end of the
input. The opposite end of the reducer input has a mounting plate and shaft
for the dual machine brake.

A double strand chain sprocket is mounted on the gear reducer output shaft
on the right side of the reducer (as viewed from behind the motor).

The output shaft of the drive motor transfers power to the worm (input) shaft
of the gear reducer. The gear reducer, in turn, transfers motor torque through
its gear output shaft to the chain sprocket. This sprocket is connected via the
main drive chain to the main drive assembly in the upper truss.

The main drive assembly then delivers motion to the main drive shaft, step
chain sprockets, and handrail drive sprockets.

The dual machine brake, which stops escalator motion, is mounted on the
extended side of the gear reducer’s worm input shaft. Brakes are discussed
in Mechanical Section B.

The machine normally drives the steps at a speed of 90 feet per minute (27.4
meters per minute). Inspection (maintenance) speed is 15 feet per minute
(4.57 meters per minute).

A.1.1 Sleep Mode

In addition, during periods of inactivity, sleep mode is engaged to reduce the
drive speed to 15 feet per minute (4.57 meters per minute).

Sensors at the upper and lower ends of the escalator monitor for the
presence of passengers. After a preset time delay of inactivity, the control
system slows the drive to the sleep mode speed.

When a passenger passes through the infrared light beam, the control system
responds to the broken light by returning the escalator to the 90 feet per
minute (27.4 meters per minute) speed.

For more information on the Sleep Mode, refer to Electrical Section of this
manual.
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DRIVE MOTOR

The 20 HP drive motor is a Lincoln 3-phase, 200V AC, totally enclosed fan
cooled (TEFC) unit, rated at a speed of 1175 RPM.

It contains a thermistor for over-temperature shut down and a vibration
monitor.

DRIVE MOTOR
20HP 286TC FRAME MOTOR 1180 RPM
FLYWHEEL
& COVER VIBRATION
MONITOR
MOTOR
ADAPTER
=\
o _ LOVEJOY C226
= i
= |
— —
]
L | I
] E—
— | =
= 4 i
N i |
IS ’ |
CONDUIT BOX THERMISTORS

Figure A-3 Drive Motor

A-6

A.2.1 Coupling

A cast iron Lovejoy C-226 coupling connects the drive motor output shaft to
the gear reducer worm (input) shaft. The coupling’s rubber cushion set acts
as a damper to reduce vibration and noise and accommodates small
misalignment of the gear reducer.
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GEAR REDUCER

The gear reducer is a single reduction, double-enveloping worm gear speed
reducer by Cone from Textron Power Transmission with an 8.0” center
distance.

It has an oil level sight gauge, low oil level sensor, breather/fill, and a drain
plug.

The input shaft has a motor adapter and coupling on one end and a brake
adapter on the other end.

The gear reducer takes the power from the drive motor through its worm
(input) shaft and delivers motor torque through its gear output shaft at a ratio
of 25:1. The output shaft drives the two-strand chain sprocket that connects
via the main drive chain to the main drive assembly in the upper truss.

BREATHER
/ CHAIN SPROCKET-

16 TEETH
1-1/2" PITCH
2-STRAND BHl..nn I np- H

I | OIL LEVEL
o SENSOR
| COVER
, , O

NNANN

VUV VYV

DRAIN

Figure A-4 Gear Reducer
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A.4  MAIN DRIVE ASSEMBLY

The main drive consists of the main drive shaft, main drive chain sprocket,
handrail drive sprocket, two step chain sprockets, a ratchet for the pawl
brake, and split bearings on each end of the shaft.

The main drive chain sprocket is bolted to the left-hand step chain sprocket.
The handrail first drive sprocket is bolted to the right hand step chain
sprocket.

The main drive receives its motion from its connection to the drive machine.
The main drive chain connects the 2-strand chain sprocket on the gear
reducer to the double main drive chain sprocket on the main drive shaft in the
upper truss.

The main drive, in turn, transmits torque to the step chain sprockets and
handrail drive sprocket.

Handrail Drive Sprocket

Split
Pawl Brake Bearing
Ratchet /
o o TIT o] ]

| MM A "’@'J
] [ I e e

1L SRR SR 420

EEEE \:L—H |

AN Chain [ %
HH Md Locking
Step Chain D:\'/r; Step Chain  Device |1
Handrail Middle Sprocket Sprocket T
: Shaft I
Drive Shaft 1 a1
CL 1 g
EEEE =

;i o
ML \ ity ‘QQ“ y m

%& | LA r

Split Bearing

i

Main Drive Chain Sprocket

Figure A-5 Main Drive Assembly
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A.5 TENSION CARRIAGE

The tension carriage is located in the lower end of the truss. It maintains the
proper tension in the step chain by eliminating slack through the use of
compression springs.

The tension carriage contains two sprockets independently rotating on a
stationary shaft. The shaft is fixed on each end to a frame which has two
rollers. The rollers ride on a carriage rail fastened to the truss.

There is a lip on the roller to prevent lateral movement. This prevents
crabbing so the steps do not enter the combplate in a skewed position.

The tension carriage and lower turn track allow for enough chain stretch to
remove one step and chain section.
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NEWEL BEARING
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Figure A-6 Tension Carriage

A-10 Mechanical Section



NEW YORK CITY TRANSIT AUTHORITY — HERALD SQUARE STATION
HEAVY DUTY ESCALATORS
OPERATIONS AND MAINTENANCE MANUAL

ADJUSTMENT PROCEDURES

Adjustment procedures are provided for the following:
» Drive Motor

Coupling

Gear Reducer

Main Drive Shaft

Tension Carriage

YV V.V V V

Main Drive Chain
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A.6 DRIVE MOTOR ADJUSTMENT
Inspect and adjust the drive motor as follows:
1. Clean all grease fittings. (See service schedule for when to lubricate.)
2. Remove grease outlet plugs.

3. Add grease slowly until new grease appears at shaft hole in the
endplate or purge outlet plug.

4. Reinstall grease outlet plug.
5. Check the mounting bolts to insure they are tight.
6. Check that the motor is clean.

e Check that the interior and exterior of the motor are free of dirt, oil,
grease, water, etc.

e Debris can accumulate and block motor ventilation. If the motor is
not properly ventilated, overheating can occur and cause early
motor failure.

7. Use a “Megger” periodically to ensure that the integrity of the winding
insulation has been maintained.

¢ Record the Megger readings. Immediately investigate any
significant drop in insulation resistance.

8. Listen for any unusual noise, growling or whining. This could be
caused by debris in the air vents or damaged bearings.

GREASE FITTING

i b

¢50
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i@) 7] —P

GREASE PLUG
REMOVE BEFORE GREASING

Figure A-7 Typical Drive Motor Grease Fittings and Drain Plug
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A.7 COUPLING ADJUSTMENT
Inspect and adjust the coupling as follows:
1. Check for unusual vibration and/or noise.

e |If the coupling is not aligned properly, it will vibrate or make a
loud beating sound. Check the mounting bolts to insure they are
tight.

e The same sound and vibration will occur when the cushion set
is worn and in need of replacement.

2. Shut down the escalator immediately if unusual vibration or noise is
present.

e Misalignment of the machine may be a symptom of a larger
problem.

e Realign the coupling, motor, and gear reducer.
3. Inspect the cushion set (Lovejoy hytrel #685144-27529).

e Replace the cushions if worn, cracked, or hard or realign the
coupling, motor and gear reducer.

e The cushion’s original dimensions are 5/8” x 1-3/8” x 1-3/8”.
Replace the cushion immediately and never operate the
escalator if there is a dimensional change of any cushion
dimension greater than 25%.

4. Check coupling for excessive play.

e Excessive play may indicate a loose setscrew or damaged key
and/or keyway.

¢ Replace the coupling as needed.

Figure A-8 Coupling Hub
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A.7.1 Misalignment Overview

The function of a coupling is to connect driving and driven equipment. In
addition, a coupling serves to protect costly equipment from the effects of
misalignment, shock loads, vibration and shaft end float. Of these factors, the
most common is misalignment and end float (also known as axial
misalignment).

Misalignment is a condition created by two shafts whose axes are not in the
same straight line. There are three forms of misalignment: parallel, angular,
or the combination of the two. End float is the relative motion of two shaft
ends.

Parallel misalignment occurs when the axes of the connected shafts are
parallel, but not in the same straight line (item 1 in Figure A-9).

Angular misalignment occurs when the axes of the shafts intersect at the
center point of the coupling (item 2 in Figure A-9).

End float occurs when one shaft moves along its axis relative to the other
shaft.

Misalignment can result from a combination of manufacturing tolerances, poor
installation practices, thermal growth or shrinkage, foundation movement,
and/or component wear.

The combination of angular and parallel misalignment within a system may be
more detrimental to the coupling and equipment than either of the individual
misalignments.

Axial misalignment, which is the result of thrust loads, reaction loads or heat
generated movement, compounds the problem.

Understanding the amount of misalignment that the coupling must handle or
installing a coupling where it exceeds a maximum rated misalignment can
result in premature coupling failure and/or significant equipment damage.

A-14 Mechanical Section
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Figure A-9 Misalignment Examples
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A.7.1.1 Misalignment and Coupling Failure
The life expectancy of a coupling is affected by the degree of misalignment.

The larger the misalignments, the shorter the life of the coupling (item 5 on
Figure A-9).

Misalignment may cause heat generation, fatigue, and an increased in wear
in bearings of the drive and driven components.

WHEN MISALIGNMENT CANNOT BE MEASURED

The following method can be used to estimate angular, parallel and combined
misalignment when measuring the misalignment of a system is not possible
or when designing a new system.

Each type of misalignment is first calculated and then the results are
combined.

To calculate the maximum angular misalignment, the distance (L) and the
angle (a) must be known or estimated.

e First, calculate the angular misalignment noting the critical plane or
midpoint of the shaft ends.

e Second, using the maximum parallel misalignment, be sure to
consider both horizontal and vertical directions (item 3 in Figure
A-10). Maximum parallel misalignment occurs when the shafts are
diagonally opposed.

e Third, combine the results.

Mechanical Section
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Figure A-10 Misalignment lllustration
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WORKED EXAMPLE

Calculate the worst possible composite alignment, misalignment when:
a; max = +0.4° a; max = +0.4°
P;max =0.008 in. Pymax=0.2mm

P.max =0.008 in. P,max=0.2mm

1. Worst possible angular misalignment (item 1 in Figure A-10) = a¢+a;
=0.4°+0.4°
=0.8°

2. Maximum radial misalignment (item 2 in Figure A-10) = R1+R2

Since a; and a; are equal, R1= R;

Calculate for 2(R>)
=2(tan a; xL) =2(tan axL)
=2(tan 0.4x3) =2(tan 0.4x75)
=2(0.007x3) =2(0.007x75)
=0.042in =1.05mm

3. Maximum parallel misalignment P3 (item 3 in Figure A-10) =

VP12+P22

=V0.008°+0.008>  =v0.2°+0.2°
=0.0113inches =0.28mm
4. Worst possible misalignment (item 4 in Figure A-10) where
RC = R1+R2+P3
=0.042+0.0113 =1.05+0.28
=0.0533inches =1.33mm

No matter how relatively minor angular misalignments are, they can produce
disproportionate radial misalignments.

In this example, they account for approximately 80% of the worst possible
composite misalignment.
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A.8 GEAR REDUCER ADJUSTMENT
Inspect and maintain the gear reducer as follows:

NOTE
For the manufacturer’'s maintenance recommendations for this
gear reducer, please refer to the Cone / Textron documentation
provided in the Vendor Manuals binder of this set.

1. Check for excessive noise and vibration, which could indicate bearing
failure.

2. Check oil level using the oil level plug. Check condition of oil.

3. If oil level is low, add MOBIL Glygoyle 320 oil or equivalent lubricant
(KlGbersynth UH1 6-320).

4. If oil level is high, remove excess.

e [tis important that oil remain at the correct level. Excess oil will
cause heat build-up from excessive oil agitation and may cause
seals to leak.

5. Check seals for excess wear or leaks.
e Replace seals, as needed.
6. Change oil according to service schedule.
e Use only the recommended oil or equivalent.

7. Check the output sprocket for excessive or unusual tooth wear (Figure
A-11).

¢ Replace or align, as needed.
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@NORMAL CONTACT OF SPROCKET TEETH.

A. IN CASE OF DRIVING SPROCKET.

CONTACT IS MADE EVENLY AT A POSITION JUST
ABOVE THE BOTTOM (ROOT) OF TOOTH.

B. IN CASE OF IDLER OR TIGHTENER.

CONTACT IS MADE EVENLY AT CENTER BOTTOM (ROOT)
OF TOOTH.

ABNORMAL TOOTH CONTACT, CAUSES
AND COUNTER-MEASURES.

PHENOMENA CAUSES COUNTER—-MEASURES
RUN-OUT OF SPROCKET AND
CHAIN CENTERLINE. CORRECT THE SETTING POSITION.

(SETTING ERROR)

IF THE MISALIGNMENT CANNOT BE
CORRECTED, CORRECT THE SHAPE

UNEVEN CONTACT
OF TOOTH OF TOOTH.

MISALIGNMENT BETWEEN

SPROCKET AND CHAIN. CORRECT THE SETTING POSITION.

(SETTING ERROR)

IF THERE IS EXCESSIVE DAMAGE

WEAR AT SE OF TO THE SPROCKET, REPLACE
TOOTH. GENERATION THE SPROCKET.
OF NOISE.

ABNORMAL EXPANSION OF THE | REPLACE BOTH SPROCKET AND
CHAIN. (INCORRECT LUBRICATION| CHAIN.
OF CHAIN, ABNORMAL LOAD.)

CHECK THE CHAIN FOR PROPER

LUBRICATION AND LOAD.
ABNORMAL WEAR.

INCORRECT MESHING.

Figure A-11 Sprocket Tooth Wear
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A.9 MAIN DRIVE SHAFT ADJUSTMENT
Inspect and adjust the main drive shaft as follows:
1. Check for bearing noise.

2. Apply new grease into grease fittings per maintenance schedule.
Use Mobilith AW2 (green) or equivalent.

3. Check for sprocket wear (Figure A-11).

A.10 TENSION CARRIAGE ADJUSTMENT
Inspect and adjust the tension carriage as follows:

1. Remove 5-6 steps and move the opening over the tension carriage
frame. (Refer to Mechanical Section F.)

2. Inspect the rollers and carriage rail for rust and debris.
e Clean, if necessary.

3. Replace the steps and run the escalator at inspection speed to check
that the steps enter the combfingers squarely.

e Adjust spring compression, if necessary (Figure A-12).
A tag hanging from the threaded rod is marked with the tension
carriage spring length setting.

4. Check alignment of rails. If meshing of the step chain is heard, check
the following:

e Height of track. Adjust if necessary.
e Spring force of tension carriage. Adjust if necessary.
5. Add grease to tension carriage bearings per maintenance schedule.
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Figure A-12 Tension Carriage Adjustment
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A.11 MAIN DRIVE CHAIN ADJUSTMENT
Inspect and maintain the main drive chain as follows:

1.

2.

Check for abnormal wear or corrosion on the main drive chain rollers
and links.

Verify that the chain is adequately lubricated.

e Adjust the auto lubricator, if necessary.

A.11.1 Check Main Drive Chain Slack
Check for main drive chain slack as follows:

1.

o & b

o

Press the Emergency Stop button to stop the escalator.

Remove the upper floorplate sections.

Plug the maintenance pendant into the upper inspection station socket.
Switch the controller key to Inspection.

Remove the floor grating to gain access to the underslung machine
space and climb down into the space using the ladder.

Run the escalator a few steps in the DOWN direction and stop.

Measure the length of “L” along the main drive chain — from the point
on the chain at right angles to the center of the main drive chain
sprocket on the main drive axle to the point on the chain at right angles
to the center of the main drive chain sprocket on the gear reducer.

Measure the slack “S” of the main drive chain.
e Slack “S” should be approximately 2% of “L”.

If the chain does not have proper slack, adjust the main drive chain
idler.
e Loosen the two bolts which lock the adjustable idler to the base.

e Loosen one nut on the threaded rod and turn the other to slide
the idler in or out.

e Adjust to proper chain slack and tighten hardware.

10. For an abnormally stretched chain, replace the chain.

Mechanical Section A-23



NEW YORK CITY TRANSIT AUTHORITY — HERALD SQUARE STATION
HEAVY DUTY ESCALATORS
OPERATIONS AND MAINTENANCE MANUAL

I ¥ ool oo

_——ADJUSTABLE
MAIN DRIVE

L /? CHAIN IDLER

Figure A-13 Proper Main Drive Chain Slack — E-235 & E-236
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A.11.2 Check Main Drive Chain Elongation

Check for main drive chain elongation (stretch) as follows:
1. Place the escalator in Inspection mode.
2. Remove the chain guard.

3. Use calipers to measure six links of main drive chain
(L1 and L2 measurements in Figure A-14).

4. Record your L1 and L2 measurements.
5. Use these equations to calculate chain elongation (“E”).

o L =(L1+L2)/2

o E(%)=((L-S)/)S)x 100  where S = standard length

e Standard length for 6 links of an RS-120 chain is 228.6mm (9”).
6. If E> 1.5%, replace the main drive chain.
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Standard Length and 1.5% Elongation

- 1mm (inch)
CHAIN SIZE (No.) RS25 | RS35 || RS41 || RS40 || RS50 || RS60 || RS80

38.10 || 57.15 || 76.20 || 76.20 | 95.25 | 114.30( 152.40
1R) | %)} 3) (3) | 3%) | 42) | (6)

38.67 || 58.01 | 77.34 || 77.34 || 96.68 |/ 116.01] 154.69
(1.52) | (2.28) || (3.05) || (3.05) | (3.81) [ (4.57) || (6.09)

63.50 | 95.25 [127.00[{127.00 158.75 ] 190.50 | 254.00
u) | Gw | ) | ) | 6% | 7w) | (o)

64.45 || 96.68 [128.91128.91 [ 161.13 [ 193.36[[ 257.81
(2.54) (5.08) || (5.08) | (6.34) | (7.61) [(10.15)

CHAIN SIZE (No.) RS100, RS140 || RS160 || RS180 || RS200 || RS240

190.5p [ 228.60 | ¥66.70](304.80 | 342.90 381.00] 457.20
10%) || (12) {(a3v)| @s5) [ @18)

_T193.3%[232.03][£70.70] 309.37]| 348.04 | 386.72 | 464.06

0,
1.5% elongation (7.61)\% (9.14)J|’(10.66) (12.18)[(13.70)] (15.23)[ (18.27)
317.50| 381.00 | 444.50] 508.00 [ 571.50 | 635.00 ]| 762.00
@) | 15) (a7 | @o) [2w)| @5) [ (30)

322.26 || 386.72 | 451.17 || 515.62 | 580.07 | 644.53] 773.43
(12.69)]/(15.23)[|(17.76)]|(20.30) [ (22.84) ]| (25.38) | (30.45)

Original

6 link measure
1.5% elongation

Original

10 link measure
1.5% elongation

Original

6 link measure

Original

10 link measure
1.5% elongation

Figure A-14 Main Drive Chain Measurement
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REMOVAL AND REPLACEMENT PROCEDURES

Removal and replacement procedures are provided for the following:
» Drive Machine

Drive Motor

Gear Reducer

Tension Carriage

Main Drive Chain

YV V.V V V

Main Drive Bearing and Oil Seals
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A.12 DRIVE MACHINE REMOVAL/REPLACEMENT

Remove and replace the drive machine (gear reducer, drive motor, machine
brakes) as follows. The machine will be removed as one unit.

A-28

1.

o &~ b

10.
11.

12.

13.
14.

15.

16.

17.
18.

Stop the escalator.

Switch the controller key to “Inspection Mode”.

Remove upper floorplates.

Plug the maintenance pendant into the upper inspection station socket.

Use the pendant to move the escalator until the master link of the main
drive chain is accessible for removal (as seen from machine room).

e Typically, the easiest removal position for the master link is near
the top of the gear reducer along the main drive chain idler path.

Check position of the step chain and engage the step chain locking
device.

Lock and tag out the main disconnect.

Remove the floor grating and intermediate floor grating support to gain
access to the underslung machine space.

Climb down into the space.
Remove the maintenance ladder.

Disconnect wiring at the terminal boxes for the drive motor, oil level
switch, and vibration sensor.

Remove the machine brake and back-up brake and put to the side.
e Move any brake conduit to the side (as needed).
Unbolt the junction box and move to the side.

Adjust the main drive chain idler to a position of maximum chain
slack.

Disconnect the master link of the main drive chain.
Remove chain from the machine sprocket.

Install eye bolts on the gear reducer.

e Oninside and outside gear reducer faceplates, remove middle
bolt closest to brake and replace with eye bolts.

Back off all eight (8) push bolts on the machine base.

Place wood or plastic under the drive motor to support it and to
protect the motor and flywheel housing.

Mechanical Section
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19. Remove the four (4) baseplate bolts holding the gear reducer to the
truss.

e Remove the two bolts closest to the motor first, and then the two
bolts closest to the brake.

20. Set up an A-frame, portable winch crane, or other equipment capable
of lifting 1200 pounds above the upper floorplate opening.

21. Connect the cables or straps of the lifting device to the two eyebolts
on the gear reducer.

e Cinch the cables tight so they are ready to support the weight of
the machine.

22. Have one person access the rear of the underslung truss in the open
space above the control room and connect a cable or rope to the
eyebolt on the drive motor.

e The use of chain falls or pulleys may be preferred.

23. Begin lifting from the top while moving the machine towards the
center.

e The person at the rear of the motor should use the rope/cable to
stabilize the motor and apply force to properly rotate the
machine into the position shown in Figure A-15.

2

v
=

Figure A-15 Drive Machine Removal
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25.
26.
27.
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Once the machine is nearly vertical, it can be rotated to allow even
more clearance.

Completely lift the machine out through the floorplates opening.
Replace the machine in reverse order of removal.

Use straight edges to align the sprockets before re-connecting the
main drive chain.

Mechanical Section
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A.13 DRIVE MOTOR REMOVAL/REPLACEMENT

Remove and replace the drive motor (only) as follows. The drive motor will
be detached from the motor adapter.

1.

2
3.
4

o

Stop the escalator.

. Switch the controller key to “Inspection Mode”.

Remove the upper floorplate sections.

. Remove the intermediate floorplate support frames for extra clearance

(Escalator E222 only).

Plug the maintenance pendant into the upper inspection station socket.

6. Lock and tag out the main disconnect.

7. Check the position of the step chain and engage the step chain locking

10.
11.

12.

13.

14.

device.

Remove the floor grating to gain access to the underslung machine
space.

Climb down into the space.
Disconnect wiring at the terminal boxes for the drive motor.

Set up an A-frame, portable winch crane, or other equipment capable
of lifting 500 pounds above the upper floorplate opening.

For positioning, connect a cable or rope to the eyebolt on the drive
motor and to the bottom of the upper truss section.

e Cinch the cable to help support the weight of the motor.
e The use of chain falls or pulleys may be preferred.

Place wood planks adjacent to the gear box to allow the motor to
slide toward the end of the truss so it may be lifted out of the truss
through the floor opening.

Separate the motor from the motor adapter.
o Verify that the attached cables are tight.

¢ On the motor side, four bolts hold the motor adapter to the
motor.

e Use a Y2 inch Allen wrench on a breaker bar to break the bolts
free (but do not remove them yet).

e With a pinch bar, separate the motor from the adapter.

e Once the motor is free from the adapter, remove the bolts and
place them in a safe place.
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15. Begin lifting the motor while moving it towards the center.

e Move the motor clear of the machine and slide it down the wood
planks for better access from the top.

16. Connect the cable or strap of the lifting device to the eyebolt on the
drive motor .

17. Completely lift the motor out through the floorplates opening.
18. Replace the motor in reverse order of removal.

e Align shafts per manufacturer’s required tolerance.

DRIVE MOTOR
20HP 286TC FRAME MOTOR 1180 RPM
FLYWHEEL
& COVER VIBRATION
MONITOR
MOTOR
ADAPTER
=\
% _ LOVEJOY C226
2 —
— i
g — l
— — ﬂ;ﬁi
E— — I —
L | ]
[— —
E N
= 4
=
CONDUIT BOX THERMISTORS

Figure A-16 Drive Motor Removal
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A.14 GEAR REDUCER REMOVAL/REPLACEMENT

Remove and replace the gear reducer as follows. The gear reducer will be
removed after the entire drive machine has been removed and after the motor
and machine brakes have been disconnected from the gear reducer.

1. Follow instructions in Mechanical Section A.12 to lift the entire drive
machine from its position.

2. Connect the hoist to the eyebolt on the drive motor to support the
weight of the motor.

3. Separate the motor and motor adapter from the gear reducer.
o Verify that the attached cables are tight.

e On the gear reducer side, four bolts hold the motor adapter to
the gear reducer.

e Use a Y2 inch Allen wrench on a breaker bar to break the bolts
free (but do not remove them yet).

e With a pinch bar, separate the adapter from the gear reducer.

e Be aware that the spider may drop out of the coupling. Be
prepared to catch it and keep it in a safe place.

e Once the motor and adapter are free from the gear reducer,
remove the bolts and place them in a safe place.

e Place the motor and adapter to the side.

4. Remove the dual machine brakes from the gear reducer shaft. (Refer
to Mechanical Section B.)

5. Connect the hoist to the gear reducer and lift the gear reducer.
6. Replace the gear reducer in reverse order of removal.
e Align shafts per manufacturer’s required tolerance.

e Check alignment of sprocket on machine with main drive
sprocket.

e Be sure to disengage the step chain locking device.
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A.15 TENSION CARRIAGE REMOVAL/REPLACEMENT
Remove and replace the tension carriage as follows.
1. Remove all steps. (Refer to Mechanical Section F.)

2. Remove step chain around lower curve. (Refer to Mechanical
Section F.)

3. Remove handrail around lower newel section by peeling the handrail
off the steel guide in the lower curve; continue peeling around the
newel. (Refer to Mechanical Section E.)

4. Disconnect wiring to the emergency stop switch, operating panel,
indicator lights, and anti-static device.

5. Remove lower newel molding, interior panels, skirt panels, and skirt
frame. (Refer to Mechanical Section G.)

6. Remove lower curve interior panels, deck moldings, and skirt panels.

7. Remove newel molding front panel, disconnecting wiring to the
handrail entry device.

8. Remove newel stand.
9. Remove lower combplate section. (Refer to Mechanical Section D.)
10. Remove lower A and B tracks and corresponding up-thrust tracks.
e Unbolt the M track from the turnaround track base.
¢ Remove the lower turnaround track and base.

11. Release tension carriage spring and disconnect threaded rods from
the tension carriage.

12. Connect hoist, capable of lifting 650 pounds, to the tension carriage.
Lift tension carriage out of the truss.

13. Replace the tension carriage in the reverse order of removal.

e Set the carriage spring length according to the dimension shown
on the tag attached to the threaded rod.

e Follow the broken step chain device adjustment procedures in
Electrical Section B.
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A.16 MAIN DRIVE CHAIN REMOVAL/REPLACEMENT
Remove and replace the main drive chain as follows:

1.

AR

11.
12.
13.

Stop the escalator.

Switch the controller key to “Inspection Mode”.

Remove upper floorplates.

Plug the maintenance pendant into the upper inspection station socket.

Use the pendant to move the escalator until the master link of the main
drive chain is accessible for removal (as seen from machine room).

e Typically, the easiest removal position for the master link is near
the top of the gear reducer along the main drive chain idler path.

Check position of the step chain and engage the step chain locking
device.

Lock and tag out the main disconnect.

Remove the floor grating and intermediate floor grating support to gain
access to the underslung machine space.

Climb down into the space.

Adjust the main drive chain idler to a position of maximum chain
slack.

Disconnect the master link of the main drive chain.
Remove chain by slowly pulling the chain off the main drive sprocket.
Replace main drive chain in the reverse order of removal.
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A.17 MAIN DRIVE BEARINGS & OIL SEALS
Remove and replace the main drive bearings and oil seals as follows:

There are two different bearings on the main drive shaft.

The handrail drive side has a floating bearing, while the main
drive side has a fixed bearing.

@ When disassembling these bearings, be sure to keep the
associated parts with the correct bearing. Even though they look
the same, they are different. Interchanging parts will cause
damage to the housing and the bearing.

NOTE

PEDESTAL CAP

LOCATING PIN
ROLLER CAGE GREASE FITTING
CLAMPING RINGS N CARTRIDGE HOUSING
SEAL . |
- &Y BLANKING PLATE
INNER RACE <
| SET SHAFT
/' END DIMENSION

(ITEM 2 ONLY)

j 27 .64mm [1.09"]
PEDESTAL BASE /

Figure A-17 Main Drive Bearings and Oil Seals

1. Remove the pedestal cap mounting bolts.

2. With a hoist, lift the main drive shaft clear of the lower half of the
mounting pedestal.

3. Remove the four mounting bolts that hold the bearing cartridge
together.
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Remove each half of the cartridge, the blanking cap, and seals.
Loosen the cap screws and remove the clamp rings.

Remove the bearing clip and separate the bearing halves.

Remove the inner race halves.

Wipe old grease from components and check bearing for any damage.
Replace bearings and seals as follows:

Place halves of inner race on main shaft, observing match
marks. Assemble two clamping rings over each inner race with
clamp ring split line 45° from the inner race split line.

Note: There will be a gap at the inner race.

Torque socket head cap screws on the clamp rings to 6.5 ft-Ibs.
(8.8 Nm). Lightly tap clamping rings with a rubber mallet to seat
and retighten.

Coat the inner race, roller cage, and area where the seal
contacts the shaft with grease. Place the roller cage around the
inner race and insert the two joint clips.

Fill cartridge housing halves, seal surface with grease, and
install over roller cage. Insert blanking plate in fixed bearing
only. Close cartridge and tighten four bolts.

Fill pedestal base and cap with grease, and grease spherical
outer surface of cartridge. Install pedestal base with cartridge
locating pin 45° from vertical, pointing towards truss upper
support angle. Install pedestal cap and tighten cap bolts.

Place locating bolts and nuts in position. Set main drive
assembly in position on truss, installing shims and locating
bolts.

Adjust the floating pedestal base to set shaft end dimension to
1.09” (27.2 mm) from the end of the shaft to the surface of the
cartridge.

Install pedestal and locating bolts and tighten nuts. Re-check
assembly dimension and repeat the previous instruction.

Remove pedestal cap on floating bearing, open cartridge, and
replace blanking plate. Fill bearings with grease, reassemble
cartridge and pedestal cap, then tighten bolts. Fill bearings with
grease.
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PREPARATIONS FOR SAFE MAINTENANCE

Before beginning any service or maintenance to or even near an escalator, the
maintenance worker MUST take safety precautions to protect one’s self, co-workers,
and the riding public. The work supervisor will provide general procedures for
ensuring safety, but the maintenance worker must understand the equipment and
the necessary steps for safely maintaining it.

» Always lock and tag out the main power disconnect before performing any
adjustment, inspection, lubrication, repair, or service to the equipment.

» Always lock and tag out the heating power disconnects, the auxiliary power
disconnects, and the emergency power disconnects before working near the
heating or lighting equipment.

» Always barricade both ends of the escalator before beginning any type of
work. Barricades must be in place whenever floorplates or steps are
removed.

» Always keep safety circuits in operation.

» Always ensure that no bystanders are near the escalator while it is being
started.

> Never assume a circuit is de-energized. Always use a circuit tester before
beginning to work.

> Electrical troubleshooting may require the testing of live high-voltage circuits.
Qualified electricians and their helpers must only perform this.

» When disconnecting the main drive chain or performing maintenance on the
brake(s), always set the step chain locking device.

» Always run steps at inspection speed using the remote control device.

» The following should be worn while working on the escalator:
1. Safety glasses
2. Safety shoes
3. Protective clothing
4. Gloves
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EQUIPMENT OPERATION

B.1 MACHINE BRAKE

A dual machine brake (Figure B-1) is provided as the primary piece of
equipment used to stop the escalator. Each brake is a spring-applied,
electromagnetically-released disc brake installed on the extended input shaft
of the gear reducer.

The dual brake is designed to stop the escalator and hold it in position when
any of the following conditions occurs:

e Operation of the Emergency Stop Button
e Loss of power
e Any disruption in the circuit from any of the safety devices.

Any of these conditions will cut power to the brake and de-energize the coil.
When the coil is de-energized, the springs press the armature against the
disc, bringing the escalator to a smooth stop. The torque applied to the rotor
is adjustable.

A manual release handle is provided to override the springs and release the
brake while the escalator is shut down for maintenance purposes.

The brake (Figure B-2) is equipped with a brake release switch to signal the
ON/OFF condition of the brake. While the monitor is signaling OFF, the
escalator is allowed to run. The ON signal prevents the escalator from being
started.

The brake is also equipped with a brake lining wear detector. An actuator bolt
is set to monitor the brake lining wear. Upon activation of the brake, the
actuator will not operate the detector switch to signal acceptable wear. When
the allowable brake lining is at 100% deteriorated, the actuator will activate
the switch to signal excess brake wear. The escalator will shut down and
power will be cut to the drive motor. The brake rotor will have to be replaced
before putting the escalator back into operation.
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Figure B-1 Mayr M250 Dual Machine Brake
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PAWL BRAKE (MAIN DRIVE SHAFT BRAKE)

The pawl brake locks the main drive shaft when a break in the main drive
chain is detected.

A ratchet wheel is mounted on the main drive shaft over the pawl brake
assembly. Should a chain break occur, the pawl is rotated up into the ratchet
to stop the main drive shaft motion.

A shaft mounted across the width of the escalator holds the pawl and its
weighted lever on one side and the guide shoe resting on the main drive
chain on the other side.

The unbroken main drive chain holds the guide shoe in position and, by the
shaft connection, holds the pawl away from the ratchet.

If the main drive chain breaks, the guide shoe falls forward. This turns the
shaft and releases the pawl’s weighted lever. The weighted lever drops,
rotating the pawl up into the ratchet.

A pawl monitoring limit switch (broken drive chain device) monitors the
position of the weighted lever. As the lever drops, the limit switch is triggered,
cutting power to the drive machine and machine brake just before the pawl
engages the ratchet.

Mechanical Section
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STEP CHAIN LOCKING DEVICE

The step chain locking device is a safety device which prevents accidental
main shaft movement during maintenance.

This device manually locks the main drive and step chain in position by
extending a locking pin between the rollers of the step chain.

To insert the locking pin in the gap of the step chain and sprocket tooth:
¢ Remove the quick-release pin.
e Use the grab bar to push the locking pin forward into the chain.
e Re-insert the quick-release pin.

A position detection safety switch detects the position of the locking pin and is
interlocked with the controller. When the locking device is engaged, the
escalator cannot operate.
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Figure B-4 Step Chain Locking Device
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ADJUSTMENT PROCEDURES

Adjustment procedures are provided for the following:
» Dual Machine Brake
> Brake Wear Detector
> Brake Release Switch
> Pawl Brake
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B.4 MACHINE BRAKE ADJUSTMENT
Test and adjust the machine brake torque as follows:

1.

AR

10.

11.

12.

13.

14.
15.

Stop the escalator.

Remove the upper floorplate sections.

Plug the maintenance pendant into the upper inspection station socket.
Lock and tag out the main disconnect.

Remove the floor grating to gain access to the underslung machine
space and climb down into the space.

Remove the center cap from the brake #1 (front).

e Testing the brake torque will require using a torque wrench and
1-1/2” socket on the extended shaft of the gear reducer.

e The brake torque setting for Size 250 brakes on these 20 HP
motors is 164 Ft/lbs +/- 16 Ft/lbs (222.3 Nm +/- 21.7 Nm).

To test the brake torque on brake #2 (back), pull the hand release
lever on brake #1 (front) to manually release that brake while you test
the torque on brake #2.

To test the brake torque on brake #1 (front), pull the hand release lever
on brake #2 (back) to manually release that brake while you test the
torque on brake #1.

Release both brakes to measure the torque required to move the
escalator due to friction.

e Subtract the value from this step (#9) from the torque values
achieved in step #7 or #8 to get the true brake torque.

If the torque on brake #2 must be adjusted, you must first remove
brake #1:

e Remove the four (4) bolts on brake #1 and remove brake #1.

¢ Remove the four (4) bolts on the adapter plate and remove the
adapter plate to expose brake #2.

To adjust the torque on either brake, unscrew that brake’s four (4)
plug screws with their copper seal rings.

Use an Allen wrench to adjust all four setscrews to the desired
dimension (see Dimension “@” graph).

Rotate the wrench clockwise to increase the brake torque, or
counter-clockwise to decrease it.

Recheck the torque.
Re-attach brake #1 (if torque on brake #2 has been adjusted).
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B.4.1 Brake Wear Detector Adjustment

The brake wear detector must be checked after replacing the rotor. Test and
adjust the brake wear detector on each machine brake as follows:

1.
2.
3.

Manually release the brakes.
Loosen the two wear detector switch mounting bolts.

Position the switch assembly so that a .6mm feeler gauge inserted
between the switch and the setscrew does not energize the switch.

Check that an .8mm feeler gauge inserted between the switch and the
setscrew does activate the wear detector switch.

Tighten the two wear detector switch mounting bolts.

B.4.2 Brake Release Switch Adjustment
Inspect and adjust the brake release switch as follows:

1.

With the power OFF to the brake, make sure the brake release switch
is not operated.

2. Release the brake with the manual brake release handle.

3. Check that the brake release switch is activated.
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B.5 PAWL BRAKE ADJUSTMENT
Inspect and adjust the pawl brake as follows:

1.
2.

Remove the upper landing plates and attach the maintenance pendant.
Check the pawl brake for damage.
¢ Replace any worn or damaged parts.

Check that the clearance between the pawl and ratchet’s outer
diameter is at least 132mm (5.2”) when the shoe is placed.

e If needed, adjust the clearance with bolt “A” (in Detail H) on the
pawl brake shoe.

Release the pawl brake by removing the pawl brake shoe fastener.
Check the limit switch for the following:

e The switch activates when the distance between the pawl and
ratchet’s outer dimension is 55mm +/- 3mm (2.16” +/- .12”).
See Detail J.

e The pawl can reach the bottom of the ratchet tooth.
Reinstall the shoe fastener and check that parts are properly aligned.

¢ Adjust the pawl brake assembly side to side so that the pawl
shoe equally clears the chain inner link plates.

e Verify the pawl overlaps the ratchet (side to side) with the pawl
engaged.
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Figure B-8 Pawl Brake Adjustment
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REMOVAL AND REPLACEMENT PROCEDURES

Removal and replacement procedures are provided for the following:
» Machine Brakes
» Pawl Brake
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B.6 MACHINE BRAKE REMOVAL/REPLACEMENT
Remove and replace the machine brakes as follows:

1.

s

© N oo

Place the escalator in Inspection mode using the upper inspection
station socket.

Engage the pawl brake and verify that the pawl is fully in a notch of the
ratchet.

Lock and tag out the main disconnect.

On brake #1 (front), disconnect the wiring for the brake wear detector
and brake release monitor.

Remove the four (4) mounting bolts from brake #1 assembly.
Remove the coil carrier section of brake#1.
Loosen the setscrews in the rotor and remove the rotor.

If necessary, loosen the hub setscrews and remove the hub and flange
plate.

Remove the four (4) bolts on the adapter plate and remove the adapter
plate to expose brake #2.

10. To remove brake #2 (back), repeat steps #4 through #8 for brake #2.

11.

Replace each brake in the reverse order of removal, checking the
torque.
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B.7 PAWL BRAKE REMOVAL/REPLACEMENT

Remove and replace the pawl brake as follows:

1. Remove the landing plates from the upper truss area and attach the
maintenance pendant.

Release the pawl brake by removing the pawl brake shoe fastener.
Remove the pawl brake mounting bolts and remove the pawl brake.
Attach a hoist to the pawl and lift it from the truss.

o &~ b

Replace the pawl brake in reverse order of removal.
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PREPARATIONS FOR SAFE MAINTENANCE

Before beginning any service or maintenance to or even near an escalator, the
maintenance worker MUST take safety precautions to protect one’s self, co-workers,
and the riding public. The work supervisor will provide general procedures for
ensuring safety, but the maintenance worker must understand the equipment and
the necessary steps for safely maintaining it.

» Always lock and tag out the main power disconnect before performing any
adjustment, inspection, lubrication, repair, or service to the equipment.

» Always lock and tag out the heating power disconnects, the auxiliary power
disconnects, and the emergency power disconnects before working near the
heating or lighting equipment.

» Always barricade both ends of the escalator before beginning any type of
work. Barricades must be in place whenever floorplates or steps are
removed.

» Always keep safety circuits in operation.

» Always ensure that no bystanders are near the escalator while it is being
started.

> Never assume a circuit is de-energized. Always use a circuit tester before
beginning to work.

> Electrical troubleshooting may require the testing of live high-voltage circuits.
Qualified electricians and their helpers must only perform this.

» When disconnecting the main drive chain or performing maintenance on the
brake(s), always set the step chain locking device.

» Always run steps at inspection speed using the remote control device.

» The following should be worn while working on the escalator:
1. Safety glasses
2. Safety shoes
3. Protective clothing
4. Gloves
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EQUIPMENT OPERATION

C.1 TRACK

The track components include the track, turn track, and up-thrust guides.
They support and guide the step wheels and step chain wheels through the
endless loop between the exposed exterior of the escalator and the interior
(return) side.

The track is constructed of zinc-plated angle steel, providing a smooth and
corrosion-resistant surface.

Turn tracks are zinc-plated cast iron moldings that form a 180° radius in the
upper and lower truss.

Up-thrust guides are flat bar material that keep the step wheels and step
chain wheels in place against the track.
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C.1.1 Track

The escalator track is constructed of zinc-plated steel, providing a smooth
and corrosion resistant surface. The rigidity of the track and the spacing of
supports prevent the track from deflecting under the load of passengers.

A 0.02-inch (0.5mm) gap is maintained between the Phenolic guide shoe on
the step chain wheel and the A Track. This ensures that the step is centered
between the skirt panels. A clearance of 0.04-inch (1mm) is maintained
between the step chain wheel and the N Track. A 0.28-inch (7mm) clearance
is maintained between the step wheel and the B Track and M Track.

Step wheels are bolted to the yokes on both sides of the step. If the step
wheel is riding on the up-thrust, the step will trip the step up-thrust switch and
stop the escalator.

Step chain wheels are connected to the step axle. They guide the steps
throughout the escalator while rolling on tracks.

The step wheels and the step chain wheels travel along the following tracks:

STEP CHAIN WHEEL

A Track Upper step chain wheel For exterior travel
A Track Up-thrust
N Track Step chain wheel return For interior travel

N Track Up-thrust

STEP WHEEL
B Track Upper step wheel For exterior travel
B Track Up-thrust
M Track Step wheel return For interior travel

M Track Up-thrust

Figure C-2 Tracks for Step Chain Wheel / Step Wheel
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C.1.2 Turn Track

The turn tracks, known as the turnaround tracks in the upper and lower truss,
maintain a step wheel clearance of 0.04 inch (1mm) to assure smooth and
quiet turns.

Cut-outs in the turn tracks provide openings through which step wheels can
be removed.

C.1.3 Up-Thrust Guides

Up-thrust guides are provided for the step chain wheel over the entire
exposed travel and the lower curve on the return side. The chain wheel rides
on the up-thrust track in the lower curves. Up-thrust tracks are provided for
the step wheel when it approaches the combplate on the upper and lower end
of the turn track.

The step wheel up-thrust track keeps the steps level when entering the
combfingers, in case something has become trapped between steps in the
incline or transition points.

C.1.4 Chain Guide

To decrease wear on the step chain wheels, step chain rollers ride on the
surface of a chain guide in the upper transition.

Mechanical Section
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ADJUSTMENT PROCEDURES

Adjustment procedures are provided for the following:
» Step Chain Wheel Track and Step Wheel Track
» Up-Thrust Guides
» Turn Track
» Chain Guide Assembly
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C.2 STEP CHAIN WHEEL TRACK AND STEP WHEEL TRACK ADJUSTMENT

Maintain and adjust the step chain wheel track and the step wheel track as
follows:

1.

Examine the alignment of the steps in the exposed travel between skirt
panels.

o |If steps appear to be shifting, the track may be misaligned or the
skirts may be misaligned. (It is recommended that you check
the skirt panel alignment first.)

2. Press the Emergency Stop button to stop the escalator.

3. Remove the floorplates at the upper and lower landings (refer to

Mechanical Section D).

4. Plug the maintenance pendant into one of the service boxes.

5. Remove half of the steps (refer to Mechanical Section F).

Engage the pawl brake system by removing the pawl brake shoe
fastener (refer to Mechanical Section B).

e This is to prevent any unwanted movement.
Clean the track rail with a dry cloth.
Check the clearance between the wheel and the track.
e There should be 1mm clearance.
Check for any loose track, uneven joints, and highly worn areas.

e Adjust as needed to insure the track is level.

10. Check for rust and treat as needed.

11.

Return the pawl brake system to its Run position.

12. Re-assemble in reverse order.

C-10
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C.3 UP-THRUST GUIDE ADJUSTMENT
Inspect and adjust the up-thrust guides as follows:
1. Press the Emergency Stop button to stop the escalator.

2. Remove the floorplates at the upper and lower landings (refer to
Mechanical Section D).

3. Plug the maintenance pendant into one of the service boxes.
4. Remove half of the steps (refer to Mechanical Section F).

5. Engage the pawl brake system by removing the pawl brake shoe
fastener (refer to Mechanical Section B).

e This is to prevent any unwanted movement.
6. Clean up-thrust guide with a clean dry cloth.
7. Check for any loose guides, uneven joints, and highly worn areas.

8. Measure the gap between the top of the step wheel and the bottom of
the up-thrust tracks. Gap should be:

e 0.04 ~0.10 inches (1.0~2.5 mm) in upper and lower track.
e 0.01~0.03inches (0.25~0.76 mm)in lower curve.
e 0.25inches (6.35 mm) in incline track.

9. Adjust the up-thrust guides, if necessary.

10. Return the pawl brake system to its Run position.

11. Re-assemble in reverse order.
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TURN TRACK ADJUSTMENT
Inspect and adjust the turn track as follows:

1.
2.

2L T

8.
9.

Press the Emergency Stop button to stop the escalator.

Remove the floorplates at the upper and lower landings (refer to
Mechanical Section D).

Plug the maintenance pendant into one of the service boxes.
Remove 6-to-8 steps (refer to Mechanical Section F).
Position the opening to gain maximum access to the turn track.

Engage the pawl brake system by removing the pawl brake shoe
fastener (refer to Mechanical Section B).

e Thisis to prevent any unwanted movement.

Verify that the turn track is aligned with the step wheel track. Realign if
necessary.

Clean track rail of foreign objects with a dry cloth.
Return the pawl brake system to its Run position.

10. Re-assemble in reverse order.
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C.5 CHAIN GUIDE ADJUSTMENT

After the replacement of the chain guide assembly or track at the upper
transition, adjust the chain guide assembly as follows:

1. Insert the base of the chain guide gauge (#C62L33001) sideways
between the top of the chain links and the A-Track Up-Thrust.

2. If the chain guide assembly is positioned TOO LOW:

e Rotate the gauge so the “feet” of the gauge base are in contact
with the A-Track.

e Then use the chain guide adjusting bolts as needed until the
bottom edge of the gauge bar is flush with the top of the chain
roller.

3. If the chain guide assembly is positioned TOO HIGH:

¢ Rotate the gauge so the bottom edge of the gauge bar is flush
with the top of the chain roller.

e Then use the chain guide adjusting bolts as needed until the
“feet” of the gauge base are in contact with the A-Track.

4. Remove the gauge and repeat for the opposite side of the escalator.
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GAUGE BAR

GAUGE BASE

NOTE:
USE GAUGE FOR THESE (4)
CHAIN ROLLERS ONLY.

i SEE DETAIL A

THESE CHAIN ROLLERS FLOAT OVER
THE SURFACE OF THE CHAIN GUIDE.

STEP 2:

ROTATE THE GAUGE
CLOCKWISE SO BASE OF
GAUGE RESTS ON
A—TRACK AND THE
FLANGE RESTS ON THE
CHAIN ROLLER.
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SIDEWAYS IN BETWEEN 7> R

A—-TRACK UPTHRUST
AND TOP OF CHAIN.

WHEEL SHOULD

TOUCH THE TRACK THESE CHAIN ROLLERS RIDE ON

THE SURFACE OF THE CHAIN GUIDE.
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CHAIN LINK PLATES CHAIN ROLLERS
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Figure C-5 Chain Guide (Gauge)
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REMOVAL AND REPLACEMENT PROCEDURES

Removal and replacement procedures are provided for the following:
» Track and Up-Thrust Track
» Turn Track
» Chain Guide Assembly
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C.6 TRACK AND UP-THRUST TRACK REMOVAL/REPLACEMENT
Remove and replace the track and up-thrust track (as one unit) as follows:

NOTE

o

Here are some time-saving suggestions:

Scribe a reference line on either side of the track
bracket(s) for location.

Leave the mounting brackets in place.
Leave the track height adjustment bolts in place.

Remove the track and up-thrust as one unit in the upper
and lower end when connected.

C-16

1. Press the Emergency Stop button to stop the escalator.

2. Remove the floorplates at the upper and lower landings (refer to
Mechanical Section D).

3. Plug the maintenance pendant into one of the service boxes.

4. Remove steps as needed and move the opening to the location where
the track section will be removed. (Refer to Mechanical Section F.)

Loosen nuts at tension carriage spring to reduce chain tension.
Remove step chain as needed. (Refer to Mechanical Section F.)
Disconnect the main power at the controller.

Remove all skirt panels. (Refer to Mechanical Section G.)

© © N o O

Install center poles using scribed lines on the main drive shaft and
tension carriage shaft as datums.

10. Scribe a reference line at the top or bottom of the track on each track
bracket for alignment of new track or re-installing old track.

11. Remove mounting bolts connecting the track to the track brackets,
beginning at the upper or lower incline section.

e After track is disconnected, replace mounting bolts in brackets.
12. Remove mounting bolts at the joint of the next section of track.

Mechanical Section



NEW YORK CITY TRANSIT AUTHORITY — HERALD SQUARE STATION
HEAVY DUTY ESCALATORS
OPERATIONS AND MAINTENANCE MANUAL

13. Remove track section.

14. Replace track in the reverse order of removal using previously
scribed lines on the brackets to align the track.

e Keep joints smooth.

e Run escalator in both directions and adjust track if necessary.
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TURN TRACK REMOVAL/REPLACEMENT
Remove and replace the turn track as follows:

1.
2.

Press the Emergency Stop button to stop the escalator.

Remove the floorplates at the landing of the turn track to be removed
(refer to Mechanical Section D).

Plug the maintenance pendant into the service box.

Remove six of the steps at the turnaround. (Refer Mechanical
Section F.)

Remove eight screws from each side of the turnaround track and
remove.

Replace turnaround track in the reverse order of removal.

e Run track in both directions and adjust track if necessary.
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C.8 CHAIN GUIDE REMOVAL/REPLACEMENT
Remove and replace the chain guide as follows:
1. Press the Emergency Stop button to stop the escalator.

2. Remove the floorplates at the upper and lower landings (refer to
Mechanical Section D).

3. Plug the maintenance pendant into one of the service boxes.

4. Remove eight steps and move the opening to the chain guide location
(Refer to Mechanical Section F.)

5. Loosen nuts at tension carriage spring to reduce chain tension.

6. Remove step chain from around the area of the chain guide assembly.
(Refer to Mechanical Section F.)

7. Remove skirt panels above the chain guide assembly. (Refer to
Mechanical Section G.)

8. Remove eight screws from each chain guide assembly.
9. Lift assembly clear of truss.
10. Replace chain guide assembly in the reverse order of removal.

11. Adjust the chain guide, as needed, using the chain guide gauge.
(Refer to chain guide adjustment procedure in this section.)

A TRACK CHAIN GUIDE ASSEMBLY

MOUNTING SCREWS

G TRACK

Figure C-6 Chain Guide Removal
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D) LANDING PLATES
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PREPARATIONS FOR SAFE MAINTENANCE

Before beginning any service or maintenance to or even near an escalator, the
maintenance worker MUST take safety precautions to protect one’s self, co-workers,
and the riding public. The work supervisor will provide general procedures for
ensuring safety, but the maintenance worker must understand the equipment and
the necessary steps for safely maintaining it.

» Always lock and tag out the main power disconnect before performing any
adjustment, inspection, lubrication, repair, or service to the equipment.

» Always lock and tag out the heating power disconnects, the auxiliary power
disconnects, and the emergency power disconnects before working near the
heating or lighting equipment.

» Always barricade both ends of the escalator before beginning any type of
work. Barricades must be in place whenever floorplates or steps are
removed.

» Always keep safety circuits in operation.

» Always ensure that no bystanders are near the escalator while it is being
started.

> Never assume a circuit is de-energized. Always use a circuit tester before
beginning to work.

> Electrical troubleshooting may require the testing of live high-voltage circuits.
Qualified electricians and their helpers must only perform this.

» When disconnecting the main drive chain or performing maintenance on the
brake(s), always set the step chain locking device.

» Always run steps at inspection speed using the remote control device.

» The following should be worn while working on the escalator:
1. Safety glasses
2. Safety shoes
3. Protective clothing
4. Gloves
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EQUIPMENT OPERATION

D.1 LANDING PLATES
The upper and lower landing areas include the following components:
¢ Floorplates
e Combplates and combfingers

e Step guide rollers

Mechanical Section
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Figure D-1 Floorplate and Combplate Assemblies
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D.2 FLOORPLATE ASSEMBLY

The extruded aluminum floorplates provide a flat surface leading to and from
the steps. Removing the floorplates provides access to the upper and lower
trusses and pits of the escalator.

The floorplates are supported by stainless steel frames mounted to the truss.
These frames use socket head cap screws and u-nuts to secure the
floorplates to the frames.

Mechanical Section D-5
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COMBPLATES

The extruded aluminum combplate provides the basic transition area from the
floor to the moving step. The combplate is pinned and spring loaded to allow
movement to meet the comb impact device requirements.

The comb switches are located behind the skirt panel. They stop the
escalator when an object becomes wedged between the combplate and step.

Refer to Figure D-2.

When horizontal force (Fh) exceeds 200 pounds at either side of the
combplate or 400 pounds at the center of the combplate, the combplate slides
until the lever depresses the Switch C.

When a vertical force (Fv) exceeds 150 pounds, the combplate rotates slightly
until the lever depresses the Switch B, cutting power to the motor and brake,
thus stopping the escalator. Switch A trips at a vertical force of 45 pounds.

Mechanical Section
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1) HORIZONTAL COMB IMPACT (SWITCH "C") SHOULD TRIP WHEN Fh IS 180 - 200 LB APPLIED
AT EITHER SIDE OR Fh IS 360 - 400 LB APPLIED AT THE CENTER OF THE COMBPLATE.

2) VERTICAL COMB IMPACT (SWITCH "B") SHOULD TRIP WHEN Fv IS 130 - 150 LB APPLIED
VERTICALLY AT THE CENTER EDGE OF THE COMBPLATE.

3) COMB STOP (SWITCH "A") SHOULD TRIP WHEN Fv IS 40 - 45 LB.

4) VERTICAL SPRING ADJUSTMENT:
|IXII llYIl

24"STEP  39mm [1.54"]  38mm [1.50"]
40" STEP  36mm[1.42"  42mm [1.65"]

Figure D-2 Combplate and Impact Switches
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D.4 COMBFINGERS

The combfingers are designed to mesh with the slots (cleats) in the step tread
surface. This meshing prevents objects from becoming trapped or pinched
between the combplate and the step.

The combfingers are attached to the combplate in segments. Each segment
is held in place with a set of screws. This provides easy and quick removal of
the combfingers if they become damaged.

The combfingers are made from a cast zinc alloy and are painted safety
yellow to indicate the transition area of the step and combplate.

FRONT
COMBPLATE

COMB SEGMENT
SCREW

COMB
COMB
TEETH
STEP
‘ | SuU RFACE\

TREAD CLEATS\

7mm MESH
(11mm)

J 7mm MESH
-

~

£
£ \ COMB TEETH
STEP TREAD

Figure D-3 Combfingers
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STEP GUIDE ROLLERS

The guide wheels are attached to the truss. They are located on either side
of the combfingers. They center the steps to mesh with the combfingers and
to prevent breakage.
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ADJUSTMENT PROCEDURES

Adjustment procedures are provided for the following:
» Combfingers
» Combplate
» Floorplate
» Step Guide Rollers
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D.6 COMBFINGERS ADJUSTMENT
Inspect and adjust the combfinger (comb) segments as follows:
1. Press the Emergency Stop button to stop the escalator.
2. Check each comb section for broken combfingers and cracks.
e Replace combfinger segments if damaged.
3. Check for missing screws and replace, if needed.

4. Remove foreign objects that have become wedged between the
combfingers or between the combfingers and the step.

5. Inspect alignment and centering position of the comb and steps.
e Center and align comb, if necessary.

e Loosen mounting bolts “A” to move the front combplate side-to-
side to mesh the comb with the step teeth.

6. Tighten all combfinger screws.

Step Guide Rollers ]
= I
Damaged comb section——" = %;; R Mounting Bolts "A"
. ﬁ\ ‘
i N
Il | Remove these screws
Damaged comb section —— - \ to remove comb section
i |
%% |
i |
ﬁ;ﬁ |
i 1
- |
= * |

Figure D-4 Combfingers Adjustment
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D.7 COMBPLATE ADJUSTMENT
Inspect and adjust the combplates as follows:
1. Press the Emergency Stop button to stop the escalator.
2. Check the condition of the combplate assembly.
e Be sure there are no large gouges or cracks.
3. Clean the combplate.
e Remove all foreign objects, gum, oil, and grease.

4. Verify that the 6mm [0.24”] gap between the front and rear combplate
is clear of debris to allow the front combplate to move if a force is
applied to it.

Figure D-5 Combplate Adjustment

D.8 FLOORPLATE ADJUSTMENT
Maintain and adjust the floorplates as follows:
1. Check the condition of the floorplates.

e The floorplate joints should be even, and the floorplates should
be firm and quiet when walked on.

2. Clean the floorplates.
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D.9 STEP GUIDE ROLLER ADJUSTMENT
Inspect and adjust the step guide rollers as follows:

1.

2
3.
4

Observe the steps entering the combfingers.

Press the Emergency Stop button to stop the escalator.

. Watch for any shifting or interference with the combfingers.

access the mounting bolts.

Check the condition of the roller.

Be sure the rubber wheel is in good condition.

Check that the mounting bolts are tight.

Check that the guide roller is making proper contact with the step.

contact.

. Remove the newel interior panels (refer to Mechanical Section G) to

Do not over tighten the rollers. They should only make light

1 [0.04]

4/

STEP GUIDE
ROLLER

STEP

COMBFINGERS

¥

i
i

aimmls

MOUNTING
BOLTS

Figure D-6 Step Guide Roller Adjustment
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REMOVAL AND REPLACEMENT PROCEDURES

Removal and replacement procedures are provided for the following:
» Combfingers
» Combplate Assembly
» Floorplates
» Step Guide Rollers
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D.10 COMBFINGER REMOVAL/REPLACEMENT
Remove and replace the combfingers as follows:
1. Press the Emergency Stop button to stop the escalator.

2. Remove the screws that mount the combfinger segments to the
combplate.

3. Remove the combfinger segment.
e Make a note of any shims that are used.

4. Replace the combfinger segment by centering the fingers in the step
tread.

e Make sure the combfingers are meshing with the step ridges
7mm (.28”). Shim, if necessary.

5. Apply removable thread locker to the screws and tighten the
combfinger segments down.
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Figure D-7 Combfinger Removal
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D.11 COMBPLATE REMOVAL/REPLACEMENT
Remove and replace the combplate as follows:

D-16

1.

o

Press the Emergency Stop button to stop the escalator.

2. Remove the newel interior panels (Mechanical Section G).
3.
4. Remove the skirt panel above the combplate assembly area

Disconnect the wiring and conduit from the comb light.

(Mechanical Section G).
Disconnect the wiring and conduit from the comb impact switches.

6. Remove the combfinger segments to prevent damage.

7. To remove just the front combplate, remove two (2) bolts “A” on each
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