
Introduction to Helixator technology

Abstract - The purpose of this paper is to outline and clarify the wide range of advantages in 
utilizing the Helixator technology.

1.Introduction

Helical escalators have been discussed for many years by those familiar with the art and it is evident 
that since the early 20th century numerous attempts to develop this technology have been made.
Private inventors and companies have tried for many years to develop a feasible and economical 
way of realizing the concept. Many investments have been made and indeed, some partial successes 
have taken place, however until now no major advancement has been achieved.

Until present the helical escalator was considered to be a mechanical myth, this paper attempts to 
answer some of the crucial questions emerging with the invention of the Helixator technology, 
enabling for the first time the realization of such machines.

2.Background 

At the end of the 19th century, the inventor's logic suggested that the proposed escalators would have 
a screw-like formation like a helical staircases but moving. It is only later that the problematic 
nature of such a design made the simpler strait escalators to be realized instead. 

The first recorded attempt to build an Helical escalator was done by the Reno Electric Stairways 
and Conveyors company at the Holloway Road underground station in London. It was planned to 
be finished for the opening of the Piccadilly and Brompton Railway (currently the Piccadilly line) 
on December 1906. For safety reasons it was not certified for use by the Railways Inspectorate, 
sadly enough it never used its purpose and got lost in time . It was not until 1988 when the remains 
of the machine where found by a structural inspector of the London underground authority. The 
earlier attempt was cut into pieces and exposed at the renovated station and the underground 
museum.

Since that time there has been a constant rate of new patents being issued for possible solutions to 
the Helical escalator. All proposals attempts to find a logical and feasible way to build a safe and 
cost-effective machine.  

In 1985, the Japanese based Mitsubishi conglomerate launched the first ever spiral escalator product 
on the market. A tremendous engineering effort was put in its development, industrialization and 
commercialization. Despite the fact it is an engineering triumph and a mechanical marvel, the 
product has some disadvantages which prevents it from reaching its expected success. 
The complexity of the machine makes it heavy and expensive to shift and sell, the on-site 
installation is time consuming and it has a highly demanding maintenance schedule for long term 
usage. Until now the company has sold approximately 100 machines worldwide.

The research clearly shows that various escalator developers have attempted to build helical 
escalators in the past. Prototypes were built and abstract patents issued for future development with 
the common goal of trying to solve for once and for all the Helical escalator question.
In recent years some interesting developments have occurred in the field of accelerating walkways 
and several companies have begun to regulate and commercialize these unique and important 
machines. 
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It seems that developers and manufacturers are searching for future technologies and there is a 
common agreement that basic escalator technology has not made a drastic advancement in the last 
hundred years.

3.The Helixator technology 

The Helixator technology is the fruit of an multidisciplinary research in the fields of general 
transportation, pedestrian automated transportation, structural engineering, mechanical engineering, 
industrial design and architecture. 
The basic theme of the research was to provide a new solution for helical escalators mechanics, 
believing the helical escalator is the answer for the mythical “continuous vertical transportation” 
device.  

The usage of contemporary design tools to build and proof the mechanical feasibility of the system, 
and applying emerging technologies as the Linear Synchronous Motor (LSM) for a drive system, 
has resulted a system suitable for the 21st century consumer and industry.

The technology uses a single structure modular track system, capable of geometries far beyond 
helical escalators. It is highly flexible and has no mechanical limits for height nor length. 
According to proposed plans it is designed to consume less energy and to be quieter in operation 
once built.

Fig.1 Track section of Helixator with two engaged steps (left)

fig.2 Helixator, diameter: 2.5M, hight: 5M (right)

    

  

The Helixator technology was developed considering all industrial factors, beginning with safety 
standards and regulations up to manufacturing facilities and shifting costs. It is a product designed 
for the escalator industry to develop, manufacture, commercialize and gain from. 
It is designed to be a new tool in the hands of architects, city planners and contractors which are the 
usual consumers of such products. 

Above all it was designed for its everyday users, The growing population of city dwellers with a 
fast paced lifestyle using escalators and walkways around the world.
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4.Helixator advantages and potential applications 

Technological superiority

The Helixator technology represents a drastic change in mobility and movement of passengers for 
all purposes. 
It is unlimited by geometry and can be realized at any layout accepted by standards. Embodiments 
range from 4.5M hight in a 3.5M diameter shaft up to unlimited height and length.

Fig.3 geometrical layout of 6m high helical escalators at different diameters

Helixator for underground stations

Many cities around the world confront problems with their old underground transportation systems. 
Some of these systems are centuries old and require urgent modernization to withstand the updated 
demands and standards. 
Stations equipped solely with elevators exist in many of these systems, these are typically wide 
elevators moving slowly between the station levels, passengers are forced to wait long times and the 
general capacity of the station is heavily effected. 
Applying helical escalators into these existing stations is an ideal solution to increase their capacity 
and safety. There are no additional costs due to the usage of the existing elevator shafts and the 
original architecture of the station.

Fig.4 
Geometry of helical escalator compare to regular escalator (left)

Fig.5 
Helixator shaft arrangement with two machines and one elevator (right)
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New underground stations 
      
In the case of building new underground stations it is 
imperative to reduce the quantity of material excavated in 
the building process.
Stations are usually built in busy city centers where every 
cubic meter of material is logistically complicated and 
expensive to transport from and to the building site. The 
amount of built concrete within the tunnels directly 
effects the pricing of the station due to its transport and 
building costs.

It is important to note that standards require every newly 
built station to have at least one elevator shaft for disabled 
passengers. In this case the usage of helical escalators 
requires only to widen the elevator shaft in order to 
accommodate escalators and elevators within it.

Fig.6
Shows the benefit of using helical escalators in order to reduce the 
amount of excavated material in the access tunnels to the station.

 
 Structural properties of Helical escalators

Many architectural benefits comes with using helical escalators in a project, perhaps the most 
important one is the structural simplicity of the building carrying it. 
Like the criss-cross arrangement, the helical escalators are stacked above each other and requires a 
simple and relatively light structure. The arrangement of the helical escalators can revolve around 
the building's core and reduce additional expenses for the structure. 

It is important to notice that a criss-cross escalator 
arrangement are used mainly in department stores and are 
not used in train stations or busy terminals for safety and 
standard reasons. The typical “in line” arrangement is 
favorable due to its capacity. However its implementation 
on the buildings structure is usually more complex due to 
the horizontal distance between the escalators support 
points.

Fig.7 
Structural requirements for support points of an Helixator arrangement 
compare to the typical in line arrangement of the same properties.   
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Express escalators  

The cities we live in are growing at a tremendous rate. It is clear that a new solution for mobilizing 
people is needed. The helical escalator presents a new approach of dealing with the growing need to 
move people within the massive new buildings being planned today worldwide.

These buildings, sometimes referred as “vertical cities” or “hyper buildings”, are multipurpose 
buildings including working spaces and residential units for tens of thousand of people, enjoying 
retail facilities, museums, hotels and cinemas at the same place.
Architects and city planners are trying to figure out how to create these buildings and still maintain 
the freedom of movement to all building users at all times.  

The usage of express escalators for directly skipping floors and local escalator to serve all building 
levels is beneficial when applying helical escalators to these buildings.    
Unlike the criss-cross arrangement the helical escalators are arranged in an “in line” manner so that 
transfer-time of passengers between units is minimal and the space requirement of such an 
arrangement is clearly smaller and simpler. 

fig.8
Helical escalator arrangement for a 15 story building compare to regular escalator  in a combined “in line/criss-cross” 
arrangement.
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Aesthetics

The Helixator offers new aesthetic varieties and spatial options for planners and architects. 
It can be applied practically everywhere; over busy city streets, in renovated historical buildings, in 
old underground tunnels, in new projects and between existing buildings – the sky is the limit.

Helixators and contemporary architecture

Computer technologies and new development of tools by the building industry have radically 
transformed the way buildings are planned and built. Contemporary architecture is constantly 
pushing the boundaries of material, structure and function reinventing our buildings and cities.
The combination of Helixator technology and the constant search of contemporary architecture is 
highly probable to produce new and inspiring forms of mobility to solve the high density problems 
of our 21st century cities.

Highly flexible automated bridges, ramps and walkways, with new and strong aesthetic values are 
now in the reach of every architect and city planner, the only current limit is our imagination.

Fig.9
Automated pedestrian bridge, applying four fixed radii machines for a span of 55meters.
Total capacity: 28,000 p.p.h     
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High speed Helixators

The high speed Helixator is a combination of emerging technologies and existing inventions into a 
machine for continuous vertical transport.
    
People boarding it would travel at an estimated speed of 12 km/h (vertical speed 1m/sec) crossing a 
floor every 5 seconds and a twenty story building in just a minute and a half. 
It has an estimated capacity of 14,500 p.p.h in every direction and there is no waiting time as in 
elevators.

When applying the high speed Helixator to large buildings, in a transfer lobby manner, it reduces 
the number of elevators needed,  the total capacity of travelers rises and floor space is gained. 

Fig.10 High speed Helixator boarding segments.

Fig.11 Front view of helix diagrams.
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Fig.12 Implementation of high speed Helixators in the buildings reception floors.

Fig.13 Upper floors Transfer lobby with Helixators.
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