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Elevator — Other Systems Rack and Pinion
Instructor’s Guide

Icons Used In This Guide Agenda
Topic # itle Duration
, 1 Ove 30 minutes
Eﬂﬁ REVIEW slides INDIVIDUAL ACTIVITY
@ Dperation 30 minutes
ASK WRITE §Mmponents 60 minutes
% CLASSROOM ACTIVITY E Multimedia Common Faults & Maintenance 30 Minutes
Summary 30 Minutes
m SMALL GROUP ACTIVITY . REFER partlclp\
@A Total Time: 180 Minutes
2
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Elevator — Other Systems Rack and Pinion
Instructor’s Guide

Overview _
Materials

Purpose The purpose of this module is to: Mandatory ou have the following
Provide participantg vyith an overvjew of the basics of a werPoint Presentation
passenger rack & pinion elevator in transit systems. Coursebook

. . uizzes

Objectives S )

At the end of this lesson, the transit elevator/escalator trainee will enclis

be able to:

»  Describe the basic operation of a rack-and-pinion _ _ _
elevator. ional You may also want the following for optional
activities:

. Define terminology associated with rack-and-

. Identify major components of rack-and-pinio
elevators.

. Identify control systems and associ
. Identify safety devices specific to

. Chalk board with chalk, large paper with
marker, etc.

. Internet connection
. Lab, simulator or out of service elevator

elevators. . Authority specific procedures if applicable
. Describe the difference be d tracking . ASME Code A17.1
system on a traction elevatG pared to a rack- . Time for a field visit if applicable
and-pinion elevator.
. Identify maintenanc ements.

. Identify common faults.

. Identify code requirements specific to rack-and-pinion
elevators.
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Instructor’'s Guide

Elevator — Other Systems Rack and Pinion

Module Length: 180 min

Time remaining: 180 min

Eﬂ/ REVIEW slide

Multimedia

Instructor’s Notes

In your own words:

You may be most famil ave heard
of rack and pinion@s usecthii

systems in car
[Multi-media:

rack

sys
A ‘Rﬁ

Materials Needed

v PPT slide 2

tee rl n g Riders Depend on Us

- Brg—

v'Internet connection
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Elevator — Other Systems Rack and Pinion

Instructor’s Guide
Module Length: 180 min

Time remaining: 180 min This section: 30 min ( 6 slides) Section sgart time: Section End Time:

Materials Needed

v PPT slide 3

Elevator Other Systems Rack-and-Pnke

Outline

» Describe the basic operation of a rack-and-
pinion elevator

» Define terminclogy associated with rack-and-
pinion

« Identify major components of rack-and-pinion
elevators

Eln/ REVIEW module objectives

» Identify control systems and associated
components

» Identify safety devices specific to rack-and-
pinion alevators

- Transit Elevator/ Escalator Consortium

Instructor’s Notes
ontrol systems and associated
nents
- Identify safety devices specific to rack-
apd-pinion elevators
dvance.
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Instructor’'s Guide

Elevator — Other Systems Rack and Pinion

Module Length: 180 min

Time remaining: 180 min

Eln/ REVIEW key terms

Instructor’s Notes

In your own words:

Lets take a look at so
words we will be [
through this modul

Disc Brake

Failure Relay

Materials Needed

v PPT slide 5

Fevator Other 5 s tems Rack-and-Pankoe

Key Terms
* Rack
= Pinian
= Helical Gear Box
» Electromagnetic Disc
Brake
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Instructor’'s Guide

Elevator — Other Systems Rack and Pinion

Module Length: 180 min

Time remaining: 150 min

EIE/ REVIEW slides

Instructor’s Notes

In your own words:

Both the rack-and-pinion
mate together. A mogor i
pinion. When the mo
energized the pi

Advance

[Discuss togvith participants pointing
out & mponent and the pinion
ompanent,]

Ad

Materials Needed

v PPT slides 10, 11

vatoe Other Systems Rack-and- Pk
Basic Operation
= Both rack and pinion have testh mated together
» Motor is attached to the pinion

» Energizad maotor moves the pinion or rack

))E Transit Elevator/Escalator Consortium
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Elevator — Other Systems Rack and Pinion

Instructor’s Guide _— 5
Module Length: 180 min Time remaining: 150 min This section: 30 min (11 slides) Section sgart time:

Section End Time:

Materials Needed

In your own words:
ASK Lets see what we have leg  far: v'PPT slides 14, 15
- The main goal of rack-anc s to
change: iy
Call on particip r answer ' e i 2
Advance on correct answer
Answer: rgfatio otion into straight line
motion R
Instructor’s Notes Ady
h tRe rack and the pinion have .
mated together. o
a. Gears R
b. Teeth
C. circuits
Call on participants for answer
Advance once given the correct answer
Answer: b.
Advance
16
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Elevator — Other Systems Rack and Pinion

Instructor’s Guide
Module Length: 180 min

Time remaining: 120 min This section: 60 min (26 slides) Section sgart time: Section End Time:

Materials Needed

In your own words:

[' REVIEW slide In addition to the commotk v PPT slides 20

tttttt o Othe Systems Rack-and-Finic

Overhead Rack & Pinion Component

Overhead Buffer
« Stationary bufferat top end of hoistway
* Provided mechanical stopto absorb car

f a faulty final limit - S o o
ly stop the car before i s

he hoistway, this buffer

IS a mec | stop meant to absorb the

Instructor’s Notes vibragi r with the end of the

hoistway as, to not directly strike the overhead

t

vance A matching, but not identical buffer
o attached to the car top which is lined
to meet the car buffer in some instances.
The buffer in the overhead differs from the
one on the car because unlike the one on the
car the overhead buffer is not made
completely of metal.

Advance
switch whic
it reache

- Transit Elevator/ Escalator Consortium

Advance
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Elevator — Other Systems Rack and Pinion

Instructor’s Guide
Module Length: 180 min

Time remaining: 120 min

Materials Needed

In your own words:

[' REVIEW slides Common length of hoist v PPT slides 22, 23
/ elevator systems include gu
braCketS’ f|Sh plates Hoistway Common Components

Guide Rais Cable Support Grip
Rail Brackets Halfway Box

Fish Plates Traveling Cable
Hoistway Door Selector Tape

ips, halfway boxes, Lo

including dust c
plates. Cabl

traveling cables, selector tapes are all
CO m m 0 oiStWayS aS Wel | . Y Transit Elevator/ Escalator Consortiunm
I n St r U CtO r ’S N Otes AdV \ Hnojf:way Rck Pinion Cmponent

component that runs the length of
rack-and-pinion hoistway that is not
nt on hydraulic or traction elevators is
rack. The rack is secured to the hoistway
by use of rack brackets which are attached to
the hoistway.

- Transit Elevator/ Escalator Consortium

Advance
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Elevator — Other Systems Rack and Pinion

Instructor’s Guide
Module Length: 180 min

Time remaining: 120 min

Materials Needed

In your own words:

- Mounted to the pinion is ¢
E‘n/ REVIEW slide

v'PPT slide 28
device. The roller on the s

Ehevator Other Siste s Rasch-and-Panon

Car Rack and Pinion Components
Overspeed Device
* Ridesalong overspeed ral

* Mounted behind rack and measures spead of

ted behind the rack, - T —

+ Designedto stop car if normal travel speedis

e C a,r a,S it i S m oVi n g . ::f\eﬂ:::: same as govemnor in traction system

- Transit Elevator/ Escalator Consortium

Instructor’s Notes indi jbrated for that particular

dvance The overspeed device in rack-and-
pinion elevators functions the same way the
governor does in traction elevators.

Advance
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Instructor’'s Guide

Elevator — Other Systems Rack and Pinion

Module Length: 180 min

Time remaining: 120 min

E‘n/ REVIEW slides

Instructor’s Notes

In your own words:
Here is a photo of a helic

gea
in control station attachedio a rzg

car.
Advance

ot

poxX’and plug-
k and pinion

f a motor attached to a

Car ;
Rack & Pinion [l
Components

Helical Gear Box and
Plug-n Control Station e

Car

—o— —
Rack & Pinion A — "
Components
Mator

))E Transit Elevator/Escalator Consortium
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Elevator — Other Systems Rack and Pinion

Instructor’s Guide
Module Length: 180 min

Time remaining: 120 min

Materials Needed

vPPTs

lides 33, 34

Flevator Other Systems Rack-and Pk

|' ] REVIEW siides 1rac _
vibration pads are install 2orb the =
caused by the e

* Dampeners to absorbs vibration and noise

al 0 n g th e raC k . - I:pc::a::l:\:;‘en car frame and pinions on car

movement of th

These damp ated between the
car frame afd t ions - both on the car
top and tt ] Y00 Transit Elevator/ Escalator Consortium
Instructor’s Notes Adv —
Components
can see the airbag located between e\

car and crosshead.

- Transit Elevator/ Escalator Consortium

Adwvance
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Instructor’'s Guide

Elevator — Other Systems Rack and Pinion

Module Length: 180 min

Time remaining: 120 min

This section: 60 min (26 slides) Section s

E‘n/ REVIEW slide

g REFER participants to
ASME Code A17.1

Section 4.1.9

Instructor’s Notes

In your own words:
Here is a car top switc
pinion system.
Advance

See Al7.1

N ave participants turn to
Code A17.1 Section 4.1.9.
W those pages together.]

vance.

Materials Needed

v PPT slide 38, 39

P ————
Safety Devices

v ASME Code A17.1

))E Transit Elevator/Escalator Consortium
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Elevator — Other Systems Rack and Pinion

Instructor’s Guide
Module Length: 180 min

Time remaining: 60 min This section: 30 min (9 slides) Section start time: Section End Time:

Materials Needed

In your own words:
|| REVIEW slides Lets s_ta}rt mov_e on by fa v PPT slides 44, 45
and pinion maintentance re e

Elevator Other 5 Systems Rack-and-Pnkos,

Components
Objective:
« Identify maintenance requirements
» Identify co n faults
» Identify code requirements spacific to rack-
and-pinion elevators

- Transit Elevator/ Escalator Consortium

Maintenance
Tighten Rack Bolts
> Daily
Grease Rack

maintenance required for
stems, the following items should be e vl i o

amount of needed grease
Refill Air Bags
> Bi-monthly
»Measured in PSI (pounds per square inch)

Instructor’s Notes

» Use portable compressor for inflation when

nce Tighten rack bolts - Because of the o S s
ation associated with rack-and-pinion
elevators, racks must be inspected on a daily
basis to ensure that all bolts are securely
attached to the hoistway.

Advance

) Transit Elevator/Escalator Consortium 38



Instructor’'s Guide

Elevator — Other Systems Rack and Pinion

Module Length: 180 min

Time remaining: 60 min

|' 1 REVIEW slide
g REFER participants to
Course Book

N
WRITE

Instructor’s Notes

In your own words:
[Note any other transi
known common fault
pinion systems as\well a
related proce
Advance

\

any specific

Materials Needed

v PPT slide 49

Common Faults
Fauns |- Common Causes'

Comectne_Actions

)3 Transit Elevator/ Escalator Consortium

AN

Course book
Authority Specific
Procedures if

possible

))E Transit Elevator/Escalator Consortium
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Instructor’'s Guide

Elevator — Other Systems Rack and Pinion

Module Length: 180 min

Time remaining: 60 min

Instructor’s Notes

In your own words:
Maintenance on a rack-a

d.
Call on

Adv
Answer:
ance

Vv

43
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Elevator — Other Systems Rack and Pinion

Instructor’s Guide
Module Length: 180 min

Time remaining: 60 min

In your own words:

9 An additional maintenang v'PPT slide 51
- ASK rack-and- pinion system¢ ——e——
grease required

a. Add

Instructor’s Notes

))E Transit Elevator/Escalator Consortium 44



Elevator — Other Systems Rack and Pinion

Instructor’s Guide .
Module Length: 180 min Time remaining: 30 min This section:30 min ( 4 slides) Section sgart time:

Materials Needed

In your own words:

ﬁ CLASSROOM \/PPT slide 56
ACTIVITY v'Quizzes

Administer quizze v Pencils

B INDIVIDUAL ACTIVITY
Instructor’s Notes \
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