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Abstract
The main objective of this research is to show the development of a new horizontal blind and
to emphasize the interaction between:
-The geometry and
- The different area of science
This project emphasised the importance of geometry in the design of prototypes for specific
applications.
In this study, geometry, physics and mechanics were intertwined, which culminated in a final
design.
Here, it was concluded, after the design stage, that the collection support in a slat blind with
horizontal rolling needed an Archimedes spiral, where the route of the spiral is along the slat
thickness, with as many turns as the width of the rolling element allows.
At first, this approach seemed geometrically simple; however, there are other geometrical
considerations: the rolling system must be automatic, the traction mode should be in parallel
and the speed of the motor drive must be linear despite the variable, peripheral speed that
occurs when the blinds are being rolled.
Therefore, the objective was to not only highlight the final results, but also to demonstrate the
importance of the geometry in the design of mechanical devices.
The justification for the final geometry is a consequence of the premises stated in a previous
study, which examined possible solutions based on the assumptions of a properly functioning
system operating at an industrial level.
These assumptions, defined along with the geometric considerations and the technical
features, resulted in the final design.
We define the geometric design and the technology characteristics that allow its manufacture.

1 Introduction
Rolling or vertical folding doors are typically installed
when a space is small or the ceiling is low. However,
these types of doors require ceiling space. Thus, to
optimize the interior space, an improved solution is
needed.
Installing vertical rolling blinds results in a misuse of
usable height where the entrance is located, which is
where the design dimensions are limited. This lack of
space may lead to problems, particularly when items are
too large to enter, which is the case for many industrial
products.
An optimized height solution could be obtained through
lateral bending or coiling near the entrance, which would
thus impose a horizontal rolling mechanism.
The objective of this study was to design a generic
system of horizontal rolling doors to geometrically suit any
type of entrance, where space is optimized and ease of
installation and system security are also taken into
account. This study resulted in the presentation of a
patent. With this work we want to demonstrate how
Graphic Expression is used to develop a mechanical
design. We don’t intend to show the total design, but how
graphic expression supports the different phases of the
design.

1.1

Work Methodology

The following were the basic engineering design stages
for this project:
- Problem statement and a list of the demands required by
the design solution were created.
- Preliminary ideas were generated.
- Initial basic design
- design analysis
- To find a definitive solution.

1.2
Identifying the problem using the initial
specifications
The main contribution of the design is a solution for the
existing problems in specific buildings (old buildings that
cannot be renewed, protected building with lack of space
and with no possibility of extension).
In the market there are different systems (90% of the
available solutions are vertical doors(Rolling Doors,
Sectional Overhead Doors, Offset Fold-Up Doors, Fold-Up
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Doors, Fully Internal Glide-Up Doors, Tilt-Up Jamb Fitting,
Tilt-Up Track Fitting, Vertical Lift Doors), and the
horizontal solutions are for non-heavy doors or small
spaces (Sliding Doors), mainly applied to blinds for
windows. This solution is mainly proposed for
automatized system of doors (heavy doors).
The final system design had to meet the following
requirements:
1. Minimisation of the equipment space and the blinds
at the sides of the entrance.
2. Development of a generic mechanical system that
can easily adapt to any room with space constraints,
where special attention is given to avoid any vertical
space occupation.
3. Inclusion of a safety interlocks and release system
in case of failure or lack of energy.
4. Development of system that is easy and convenient
to operate.

1.3

Rolling System for Horizontal doors

mechanics were the fundamental basis of the obtained
solution for certain parts.
An off-clutch system was also developed to ensure that
the designed blind could be unlocked when a fault or
power failure locks the system (an outside lever system
with articulated rods, which slid along a chain and
released the tractor chain sprocket).
In summary, engineering research was performed that
developed a system solution that enabled the horizontal
rolling of blinds. Furthermore, the industrial manufacturing
of the design was taken into account.
For a better understanding of our solution, a general
illustration of the device is attached (figure 1 and 2).

Adapted design and Idea Analysis

In the following section we will present only a few
drawing of the obtained design, to show how specific
graphic constructions (tangent between circumferences,
trajectory of a point on a plane, polygons spirals…) are
used in the graphic description of the final design.
Therefore it is necessary that our students acquire these
basic know ledges.
The figures are not delimited because the available
space for the figures is not enough to delimit properly.
And this is only an example to show how basic concepts
of graphic expression are available for design.
After several initial approaches, it was concluded that
the best way to minimise the vertical space was to first set
a minimum constraint for the distance along the top of the
ceiling. After minimising the vertical space and analysing
different systems, we decided to adopt a design with two
guided trails on the floor and the ceiling, such that the
following designs were included:
1. For the blind to properly function, the pull-down handle
should spread force evenly, which requires its design to
contain two cylinders on both sides of the housed entry.
This design consists of one rolling cylinder and one joint
axis, which, through an upper (ceiling) and lower (floor)
string, would provide support at the point where the blind
would move as a curtain, where both rolling and unrolling
would always occur on the same side.
2. In one of the side cylinders, a motor motion system
was incorporated with the necessary security elements.
3. Protection trays were placed in the upper and lower
portions at the lowest possible height.

1.4
Design Stage: Application of Engineering
Geometry
Obviating the solution that was obtained, knowledge
regarding the geometry and application of a product is
both as necessary and important as in a nuclear
engineering design.

Figure 1. General Scheme. External view.

Any potential solutions are based on geometric
approaches. In the present case, we simplified the
presentation of the final design, where their geometry and
June 15th – 17th, 2011, Venice, Italy
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2. Design of the drag head with the transmission chain
between the motor axis and the pulling axis, where the
diameter ratio allows the blind to move with uniform
velocity (tangent to the two circumferences of different
sizes) (figure 4)
3. The wall pulling mechanism support was designed
such that the rotating mechanism occupies a minimal
space (circumferences tangent to a plane) (figure 5).

Figure 2. General Scheme. Internal view.

1.5

Searching for design solutions

In this phase we carry out a initial basic design through
drawing different parts of the final solution using sketches.
We emphasize:
1. Platform for the horizontal rolling of the blinds, which
consists of an Archimedes spiral originating from the inner
diameter, where the slats roll in at the first turn (polygons
were circumscribed between the width of the slats) (figure
3).

Figure 4. drag head

Figure 3. Platform for the horizontal rolling
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5. Design of the support wheel, which allows each slat
to roll through the template of the horizontal axis, serving
as a support (volumetric bull with a given diameter). The
outer circumference and the diameter of the circle, which
forms a ring, must be defined so that its insertion into the
set does not exceed the upper enclosure, which to meet
the design conditions, should be minimised to optimise
the height of the entry hole. In addition, the width of the
set must be at most, the width of the slat (figure 7).

Figure 5. Support

4. Design of a rigid lever, which acts on its pivot shift
on its axis power head (trajectory of a point on a plane)
(figure 6).

Figure 7. Support wheel,

Figure 6. Clutch lever
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6. Design of the support template design, which links
each slat to the wheel support using a flat, triangular
figure with rounded corners such that it fits within the slat
for support and does not exceed the height of the
supported wheel (circumferences tangent to two
intersected, straight lines).

Rolling System for Horizontal doors

7. Design of the bracket, which disengages the motor
system, consisting of a hollow, octagonal prism (part of
the pulley to be operated).

Figure 9. Bracket

2 Conclusions

Figure 8. support template design.

June 15th – 17th, 2011, Venice, Italy

In this study, a mechanical device was developed
through the synergy created by a work team, where
creativity, innovation and knowledge of materials, power
tools and available technologies were taken into account.
This project development highlighted the importance of
sharing knowledge between the various branches of
mechanical engineering.
In addition to consulting with companies in the
particular sector to cultivate solution ideas, innovation
should be emphasised in product design (production
engineering).
For example, there were no new components in the
designed system; however, its new design resulted in an
improved product, which was only achieved through the
cooperation and coordination of ideas between people.
Therefore, we must insist that college engineering
students know the basic concepts, particularly the
underlying ideas behind the concepts so that their
capacity for analysis and synthesis can be developed.
This insistence would encourage a creative mind that is
capable of suggesting, analysing and criticising potential
solutions to problems and issues in engineering.
We are improving the design with small motorized shaft
available in the market.
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