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ABSTRACT 
 

 

This report will be discussed about the final year project (PSM). This research is 

focused on design and development of seating or standing escalator for double storey 

house. Manufacturing engineering is about fundamental of CAD software, and 

knowledge of product design concept. Product design concept is important to produce a 

good product in manufacturing engineering applications. It also will touch a little bit in 

Quality Function Deployment (QFD), design for manufacture and assembly (DMFA) and 

also in virtual designs from computer aided design (CAD). 
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ABSTRAK 
  

Laporan Projek Sarjana Muda ini akan membincangkan serta memfokuskan 

pembangunan dan rekabentuk penggunaan eskalator (medium bergerak) untuk kegunaan 

berdiri atau duduk didalam kegunaan sesebuah rumah teres dua tingkat. Kejuruteraan 

Pembuatan adalah asas kepada kejuteraan berbantu komputer dan juga pengetahuan 

dalam konsep merekabentuk sesuatu produk. Rekabentuk produk adalah sesuatu yang 

amat penting untuk menghasilkan produk yang berkualiti didalam sektor pembuatan. 

Laporan ini juga akan menyentuh sedikit tentang pengaplikasian QFD dan DFMA serta 

merekabentuk menggunakan rekabentuk maya CAD. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 vi 

ACKNOWLEDGMENTS. 
 

 

 

 

 

“For Allah the Almighty” 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 vii 

TABLE OF CONTENTS 

 

 

Declaration……………………………………………………………………………..ii 

Approval…………………………………………………………..……………………iii 

Abstract………..…………………………………………………………...…………….iv 

Acknowledgements…………………………………………………………...……….vi 

Table of Contents…………………………………………………………………….viii 

List of Figures…………………………………………………………………………x 

List of Tables……………………………………………………………………………xii 

List of Abbreviations, Symbols, Specialized Nomenclature……………………………xiii 

APPENDICES 

Appendix 1                 76 

Appendix 2                 88 

 

 

 

 

 

 

 

 

 

 

 



 viii 

TABLE OF CONTENTS 

CHAPTER 1          1 

INTRODUCTION         1 

1.1 Introduction of final project       1 

1.2 Objective of the project       1 

1.3 Scope of the project.        2 

1.4 Problem statement        3 

1.5 Background of the project       4 

1.6       Gantt chart for final project Design and  

Development of Seating or Escalator for Double Storey House  5 

CHAPTER 2          6 

LITERATURE REVIEW.        6 

2.1 About the literature review.  

2.2 Background of the escalator.       6 

2.3 Design, components, and operation       7 

2.3.1 Operation of an escalator.      7 

2.3.2 Design and layout considerations     8 

2.3.3 Components of the escalators.     10 

2.4 History Inventors and model development.     20 

2.5 Model development and design types      25 

2.6 Escalators: superlatives       26 

2.7 Quality Function Deployment (QFD)      28 

2.8       Tools (Solid works software).       30 

2.9 Conclusion literature review.       31 

CHAPTER 3          32 

METHODOLOGY.         32 

3.1       Introduction for methodologies.       32 

3.2 Steps of the Engineering design process for final project.     33 

3.3 Design steps         35 

3.4 Design for manufacture & assembly (DFMA).    36 

3.4.1 Design for Manufacture (DfM)     37 

3.4.2 Prototype.         37 

3.5  Discussions         37 

3.6 Further activities        38 

3.7 Gantt chart for final project Design and Development  

of Seating or Escalator for Double Storey House (PSM 2)   39 

CHAPTER 4 

PROJECT CASE STUDY/ANALYSIS      40 

4.1 Basic concept          40 

 4.1.1 Conceptual design idea1        41 

 4.1.2 Conceptual design idea 2       41 

 4.1.3 Conceptual design idea 3        42 

4.1.4 Conceptual design idea 4        43 

4.1.5 Conceptual design idea 5        43 

 4.1.6 Selections of final concept        44 



 ix 

4.2 Expanding idea and concept              44 

4.2.1  Survey           45 

4.2.2 Research on recent design style      45 

4.3 Concept development          45 

4.3.1 Concept Combination Table       45 

4.4 Design selection criteria         46 

 4.4.1 Final design          46 

4.5 Description of escalator for home.       47 

 4.51 Advantaged of home escalator       48 

 4.5.2 Disadvantages of home escalator.      48 

4.6 Stairs structure at common double storey house designs     48 

4.7 Escalator system for use in small confined  

      space, at various angles depending on the stairs design.     51 

 4.7.1 Result from QFD method (generate product concept).    53 

4.7.2 Location of the project.       53 

4.7.3 Result from survey        54 

4.7.4 Feedback responses from the customers     56 

4.7.5 Analysis graph using excel       56 

CHAPTER 5 

TECHNICAL DRAWING, ANALYSIS FOR PRODUCT.    59 

5.1  Layout drawing.         59 

 5.1.1 Detail drawing        60 

5.1.2 Orthographic view.        61 

 5.1.3 Isometric view.         61  

5.1.4 Summary         61 

5.2 Cost estimated.         62 

5.2.1 Approximate Annual Volume of Production    62 

5.2.2  Manufacturing costs and production volume.    63 

 5.2.3  Overall Design considerations.     63 

5.3 Analysis using Team Set Design for Manufacturing Assembly  

      (DFMA)             64 

5.3.1 Functional analysis        65 

5.4 DFA Assembly analysis          65 

5.4.1 Assembly ratio         65 

5.4.2 Assembly Analysis        66 

5.5 Escalator for Home Analysis using Team Set.      66 

 5.5.1 New Design Analysis         69 

 5.5.2 Summary:         70 

 5.5.3 Suggestion part and material:       71 

CHAPTER 6 

DISCUSSION          72 

CHAPTER 7 

CONCLUSION           73 

CHAPTER 8 

SUGGESTIONS AND RECOMMENDATION      74 

CHAPTER 9 REFERENCE           75 



 x 

 

LIST OF FIGURES 

 
Figure2.3: escalator           7 

Figure 2.3.3(a): Top and Bottom Landing Platforms     11 

Figure 2.3.3(b):  Principal components of a moving walk     12 

Figure 2.3.3(c): The Tracks (F)         15 

Figure 2.3.3 (d): the steps         16 

Figure 2.3.3 (g): The Handrail        17 

Figure 2.3.3(f) : Cutaway view of escalator.       19 

Figure 2.3.3 (g): safety at escalator.        20 

Figure 2.4: Nathan Ames in 1859.Patent: 25,076 (US) issued March 9, 1859       21 

Figure 2.4 (b) : stairway (U. S. Patent Nos. 723,325 and 792,623).     23 

Figure 2.4 (e): Mitsubishi-elevator.           25 

Figure 2.5: An assortment of escalators in the Yokohama Minato Mirai 21.      26 

Figure 2.6(a): A long escalator in the Washington Metro.     26 

Figure 2.6 (b): Washington Metro Wheaton station escalator, longest in Western 

Hemisphere.           27 

Figure 2.6 (c) : Very short escalators in a New Jersey shopping mall.   27 

Figure 2.7(a) : model of double storey home.      29 

Figure 2.7 (b): home alter plan.         30 

Figure 3.2: flow chart Steps of the Engineering design process.      34 

Figure 3.3: flow chart for design steps to product design.       35 

Figure 3.4: Shorter design to production times through the use of  

      DFMA early in the design process        36 

Figure 4.1.1 seating escalator for home.       41 

Figure 4.1.2 standing escalator for home.       41 

Figure 4.1.3: standing escalator for home.       42 

Figure 4.1.4: standing escalator for home.       43 

Figure 4.1.5: seating escalator for home.       43 

Figure 4.6 (a): Down stairs structure in common house at  

Batu Berendam areas, taman angkasa nuri. (Residential Park)  48 

Figure 4.6(b) : Top stairs at the Batu Berendam,  

taman angkasa nuri. (Residential Park)     49 

Figure 4.6 (c) : Down stairs at the Taman Tasik Utama, Ayer Keroh   49 

Figure 4.6 (d) : Top stairs at the Taman Tasik Utama, Ayer Keroh    50 

Figure 4.6 (e): Down stairs at the Taman Tasik Utama, Ayer Keroh (another type) 50 

Figure 4.6 (f): Top stairs at the Taman Tasik Utama, Ayer Keroh (another type)  51 

Figure 4.7 (a): Example, various angles for stairs structure.     52 

Figure 4.7(b): Example, various angles for stairs structure.     52 

Figure 4.7(c): Example, various angles for stairs structure.     53 

Figure 5.1:  layout drawing.         60 

Figure 5.1.1: Detail drawing         60 

Figure 5.1.2: Orthographic view.        61 

http://en.wikipedia.org/wiki/Yokohama
http://en.wikipedia.org/wiki/Minato_Mirai_21
http://en.wikipedia.org/wiki/Washington_Metro
http://en.wikipedia.org/wiki/Washington_Metro


 xi 

Figure 5.5 (a): Escalator for Home Analysis using Team Set.    67 

Figure 5.5 (b): DFA Analysis Summary                                                                    68 

Figure 5.5.1(a): New Design Analysis using Team Set                                             69 

Figure 5.5.1(b): DFA analysis summary for New Design.     70 

Figure 5.5.3: Suggestion part and material.       71 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 xii 

 

 

 

LIST OF TABLES 

 

Table1.6: Gantt chart for final project Design and Development  

    of Seating or Escalator for Double Storey House (PSM 1).        5 

Table2.3.2: Standard escalator step widths        9 

Table 2.3.3: Principal components of a moving walk      13 

Table 3.1.5.1 : Gantt chart for final project Design and  

Development of Seating or Escalator for  

Double Storey House (PSM 2).        39 

Table 4.2: This matrix is a key element of the House of Quality, 

 a graphical technique used in Quality Function Deployment, (QFD)  44 

Table 4.3.1: Concept Combination Table        46 

Graph 4.7.5(a): result for aged of customers.      56 

Graph 4.7.5 (b): result for satisfactions from customers      57 

Graph 4.7.5(c): gender (respondents)       57 

Graph 4.7.5 (d): range of weight         58 

Graph 4.7.5 (e): cost for this product from customers needs.     58 

Table 5.2.1: Approximate Annual Volume of Production.     62 

Table 5.5.3: Suggestion part and material.       71 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 xiii 

 

 

 

 

LIST OF ABBREVIATIONS, SYMBOLS, SPECIALIZED 

NOMENCLATURE 

 
  

U.S.     (United State of America) 

URL     an Internet address 

PLM     Product Life cycle Management 

CAD     computer aided design 

CAM     computer aided manufacturing 

CAE     computer aided engineering 

3D         tree dimensional. 

DFMA     Design for manufacture and assembly 

DFM      Design for Manufacture  

DFA     Design for Assembly  

http://en.wikipedia.org/wiki/Product_Lifecycle_Management
http://en.wikipedia.org/wiki/Computer-aided_design
http://en.wikipedia.org/wiki/Computer-aided_manufacturing
http://en.wikipedia.org/wiki/Computer-aided_engineering
http://en.wikipedia.org/wiki/Dimension


 1 

 

 

 

CHAPTER 1 

 

INTRODUCTION 

 

 

1.1 Introduction. 

 

Escalator in house is a new system number of factors affect escalator 

design, including physical requirements, location, safety considerations, and 

aesthetic preferences. Foremost, physical factors like the vertical and horizontal 

distance to be spanned must be considered. These factors will determine the pitch 

of the escalator and its actual length. The ability of the building infrastructure to 

support the heavy components is also a critical physical concern.  

 

Location is important because escalators should be situated where they 

can be easily seen by the general public and also for own usage such as at home. 

This project is especially for people with disabilities and the eldest as well. They 

only need to seat or standing on the escalator to move goes up and down stairs at 

home. 
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1.2 Objective of the project 

 

1.   To find the need of a standing or seating escalator in a double storey house. 

2. To explore of the customers need. 

3. To study the stairs structure at common double storey house designs 

4. To study escalator system for use in small confined space, at various angles 

depending on the stairs design. 

5. To generate product concept 

6. To develop prototype /simulation of the product using Solid work/CATIA 

solid modeling. 

 

 

1.3 Scope of the project. 

 

An escalator either for standing or seating position is a good solution so 

that old people and people in the double storey house can easily ride to go 

upstairs and downstairs. These will ensure that they enjoy their house and not 

only use upstairs for storage. This project is divided into two parts. The fist part 

was accomplished by the end of the semester of the first semester of the final 

year while the other part was accomplished by the end of the second semester of 

the final year. The scope of the first part of this project was to gain as much 

information about the product concept and also to get familiarized with product 

design for the home escalator and Solid work software for the drawing purpose. 

The objective for the first part has been achieved successfully. 

 

The purpose of the second part of this project was to implement all the 

knowledge gained during the first part of this project. All the knowledge and 

information were used to make the product design for the develop prototype and 

generated product concept. 
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1.4 Problem statement 

 

Old people and even not so old people find that it is a hassle to climb the 

stairs in their double storey house. This is due to osteoporosis and other ailment 

with the legs. Usually they end up just staying downstairs and would not use the 

2nd floor as much they would like to. 

Falls are the leading cause of fatal and nonfatal injuries to older people in 

the U.S. (United State of America) each year, more than 11 million people over 

65 fall one of every three senior citizens. 

Treatment of the injuries and complications associated with these falls 

costs the U.S. $20.2 billion annually. A serious national problem now, falls could 

reach epidemic levels as the population ages in the future. Therefore this project 

is to develop the new concept of escalator.   

(Reference: http://www.luhs.org/depts/injprev/Falls/adult.htm) 

Categories: 

 older women especially Caucasians and Asians 

 seniors unable to stand on one leg for more than five seconds 

 users of multiple prescription and over-the-counter drugs 

 Elderly people who live alone. 

Venue: 

 60 percent: home 

 30 percent: community 

 10 percent: in institutions, such as nursing homes 
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A fall can be a major life changing event, decreasing your mobility and 

independence. It can lead to hospitalization. Forty percent of nursing home 

admissions are due to falls. The number of falls and the severity of injury 

increase with age.  

(Reference: http://www.luhs.org/depts/injprev/Falls/adult.htm)  

 

1.5 Background of the project 

 

An escalator either for standing or seating position is a good solution so 

that old people and people in the double storey house can easily ride to go 

upstairs and downstairs. These will ensure that they enjoy their house and not 

only upstairs for storage. For dream house has elevators or escalators people can 

moving from the outside. The escalators have to go up and down. For the dream 

house has lots of stairs. In this house, the stairs only go up, and crawl down the 

stairs yet. That's what the escalator is for.  

 

An escalator is a conveyor transport device for transporting people, 

consisting of individual, linked steps that move up or down on tracks, which 

keep the treads horizontal. The benefits of escalators are many. They have the 

capacity to move large numbers of people, and they can be placed in the same 

physical space as one might install a staircase. Also escalator can helps to solve 

the problems during transit the new furniture goes inside in the house. 

 

 

 

 

 

http://en.wikipedia.org/wiki/Conveyor_transport
http://en.wikipedia.org/wiki/Transport
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1.6     Gantt chart for final project Design and Development of Seating or Escalator 

for Double Storey House 

 

Project Activities Week 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

project proposal, 

synopsis &  

Schedule submission 

& discussion. 

P               

A               

case study analysis 

of machine function 

& specification 

P               

A               

 

DESIGN and 

development 

analysis 

P               

A               

 

process analysis 

P               

A               

 

literature review 

 

P               

A               

Conceptual design P               

A               

Report Writing & 

Submit 

P               

A               

  

Table1.6: Gantt chart for final project Design and Development of Seating or Escalator 

for Double Storey House (PSM 1). 

P = planning. 

A = Actual 
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CHAPTER 2 

 

LITERATURE REVIEW. 

 

 

 

2.1 About the literature review. 

 

This chapter will discuss all about the reviews from sources for help also 

support all the facts in this final project report. In this chapter every sources and 

ideas is elaborated from pass designers and researchers. This chapter will discuss 

about theory, old design, and literature reviews similar with the objective in this 

final project report.  

 

 

2.2 Background of the escalator. 

An escalator is a conveyor transport device for transporting people, 

linked steps that move up or down on tracks, which keep the treads horizontal. 

As a power-driven, continuous moving stairway designed to transport passengers 

up and down short vertical distances, escalators are used around the world to 

move pedestrian traffic in places where elevators would be impractical.  

Principal areas of usage include department stores, shopping malls, 

airports, transit systems, convention centers, hotels, and public buildings. The 

benefits of escalators are many. They have the capacity to move large numbers 

http://en.wikipedia.org/wiki/Conveyor_transport
http://en.wikipedia.org/wiki/Transport
http://en.wikipedia.org/wiki/Department_store
http://en.wikipedia.org/wiki/Shopping_mall
http://en.wikipedia.org/wiki/Airport
http://en.wikipedia.org/wiki/List_of_transit_systems
http://en.wikipedia.org/wiki/Convention_center
http://en.wikipedia.org/wiki/Hotel
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of people, and they can be placed in the same physical space as one might install 

a staircase. They have no waiting interval (except during very heavy traffic), they 

can be used to guide people toward main exits or special exhibits, and they may 

be weather proofed for outdoor use. (Reference: 

http://en.wikipedia.org/wiki/Escalator) 

2.3 Design, components, and operation 

 

Figure2.3: escalator 

Courtesy: Self Made by Xiaphias December 2004 

  

2.3.1 Operation of an escalator. 

Usually an escalator is powered by constant-speed alternating current 

motors and move at approximately 1–2 feet (0.3–0.6 m) per second. The 

maximum angle of inclination of an escalator to the horizontal floor level is 30 

degrees with a standard rise up to about 60 feet (18 m).Modern escalators have 

single-piece aluminum or steel steps that moves on a system of tracks in a 

continuous loop. Escalators are typically used in pairs with one going up and the 

other going down, however in some places especially European stores and metro 

http://en.wikipedia.org/wiki/Escalator
http://en.wikipedia.org/wiki/User:Xiaphias
http://en.wikipedia.org/wiki/Alternating_current
http://en.wikipedia.org/wiki/Aluminum
http://en.wikipedia.org/wiki/Steel
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stations - there are no escalators going down, the escalators only go up. Some 

modern escalators in have transparent side panels that reveal their gearings. 

Escalators are required to have moving handrails that keep pace with the 

movement of the steps. The direction of movement (up or down) can be 

permanently the same, or be controlled by personnel according to the time of 

day, or automatically be controlled by whoever arrives first, whether at the 

bottom or at the top (of course the system is programmed so that the direction is 

not reversed while a passenger is on the escalator). 

2.3.2 Design and layout considerations 

A number of factors affect escalator design, including physical 

requirements, location, traffic patterns, safety considerations, and aesthetic 

preferences also the uniqueness. Patterns must also be anticipated in escalator 

design. The number of passengers is important because escalators are designed to 

carry a certain maximum number of people .The carrying capacity of an escalator 

system must match the expected presuming that passengers ride single-file.  

For example, escalators used in train stations must be designed to cater 

for the peak traffic flow discharged from a train, without causing excessive 

bunching at the escalator entrance. 

It is preferred that staircases be located adjacent to the escalator if the 

escalator is the primary means of transport between floors. Finally, consideration 

should be given to the aesthetics and the uniqueness of the escalator. Sizes and 

typical use 
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Standard escalator step widths 

Size Width 

(Between 

Balustrade 

Panels), in 

Millimeters 

Width 

(Between 

Balustrade 

Panels), in 

Inches 

Single-step capacity Applications 

Very small 400 mm 16 in One passenger, with feet 

together 

 

An older design, 

extremely rare today 

Small 600 mm 24 in One passenger Low-volume sites, 

uppermost levels of 

department stores, 

when space is limited 

Medium 800 mm 32 in One passenger + one 

package or one piece of 

luggage. 

 

Shopping malls, 

department stores, 

smaller airports 

Large 1000 mm 40 in Two passengers one may 

walk past another 

Mainstay of metro 

systems, larger airports, 

train stations, some 

retail usage 

 

 

Table2.3.2: Standard escalator step widths 

Courtesy: http://en.wikipedia.org/wiki/Escalator 
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2.3.3 Components of the escalators. 

(a) Top and Bottom Landing Platforms  

These two platforms house the curved sections of the tracks, as 

well as the gears and motors that drive the stairs. The top platform 

contains the motor assembly and the main drive gear, while the bottom 

holds the step return idler sprockets. These sections also anchor the ends 

of the escalator truss. In addition, the platforms contain a floor plate and a 

comb plate. The floor plate provides a place for the passengers to stand 

before they step onto the moving stairs. This plate is flush with the 

finished floor and is either hinged or removable to allow easy access to 

the machinery below. The comb plate is the piece between the stationary 

floor plate and the moving step. It is so named because its edge has a 

series of cleats that resemble the teeth of a comb. These teeth mesh with 

matching cleats on the edges of the steps. This design is necessary to 

minimize the gap between the stair and the landing, which helps prevent 

objects from getting caught in the gap. 
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