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Abstract 
 
 
This is s Bachelor Degree Project report based on the design of a push toy in 
collaboration with Playsam. The new design consists of a wooden spacecraft. 
 
The toy can be described as a safe toy appropriated for kids within a range of 
ages between 1 and 3 years old.  The attractive design of the toy will help the 
children to increase their imagination. It is a dynamic product that, firstly, seems 
not to be more than a spacecraft with two wheels that needs another foothold to 
keep staying up. On the other hand, when the kids take it, they will observe that 
the product can be displaced by the wheels, and they will find an attractive 
rotational motion that combines two complementary colours. 
 
The requirements stated by the company were achieved: 
 
- Firstly, the toy must move one of its parts being it connected to the wheels. The 
product has two main parts. One of them will rotate regarding to the other one 
when the child drags it thanks to a designed gear system. 

 
- Secondly, the toy would be made of wood as well as all the company products. 
The elected wood was beech wood, getting a similar appearance to the 
Playsam products aesthetic. 

 
- The last requisite of the company was to make the toy easy to handle and 
manipulate. The anthropometric study organized by the design team 
guarantees it.  The mediums of the data were considered to build the toy.  It 
was considered that children less than 18 months will take it by the holes and not 
the surface. 

 
The design team bore the European directive 88/378/EEC for Safety of Toys in 
mind. It was essential to guarantee the safety of the child. 
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1.1.1.1. Introduction 

 

 
As a brief introduction to describe the project, it is necessary to explain 
the goals and objectives, and the desired approach for the 
development of a new product. 
 
 

1.1. Background 
 

This report is focused in the development of a hand pushed toy. It will be 
divided in different parts, from the research to the final concept. The 
necessary research will propose solutions to develop the project, and the 
final concept will define the product in all the basic aspects. 
 
According to Oxford Compact English Dictionary, a toy is an object for a 
child to play with, typically a model or miniature replica of something. 
 
Toys develop the sensory capacity, the sensorimotor intelligence and the 
language of the children. They provide global motor function and 
capacity to manage in the environment (Anon., 2005 [36]). Quecursar, 
(2009) [29] states also that this kind of product also promotes the 
intelligence, sociability and physical and emotional development. They 
help to stimulate the creativity and accuracy, as well as the cognitive 
behaviour. 
 
Therefore, it is possible to say that the toy is a necessity due to the large 
number of abilities it provides. Making reference to different researches, 
it has been used since prehistoric times, when the children found their 
perfect toy in sticks and stones (García-Amado, n.d. [32]; Mi punto, n.d. 
[33]). It was in Mesopotamian times when the human built the first known 
toy made of bones. 
 

 
1.2. Goals 

 
The objective of this project is the development of a toy that, according 
to the aesthetics of Playsam and fulfilling the given specifications, will be 
capable of giving the child certain skills. 

 
According to Playsam, the product to be developed must have a 
mechanism associated with the wheels. The movement of these wheels 
will give mobility to some parts of the toy. 
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2.2.2.2. Problem description 
 
 
In order to have a clear idea of the product to develop, there have 
been a series of methods and resources. They will help the company and 
the design group to agree and get the same specifications as at the 
beginning of the project. With the purpose of being consistent with the 
company, discussions have been held periodically by email to avoid 
misunderstandings. 
 
In the designing process of a toy, there is a series of aspects to bear in 
mind, some of them related directly to the child. We have to take into 
account the role the toy will have in the development of the kids. 
 
The toys must be safe in order to prevent in mishaps, because these are 
among the main causes of accidents in children (OCU, 2008 [46]). 
 
The ergonomics and anthropometry of the toy should be respected to 
allow an optimum manipulation of it. 
 
In order to answer the child’s interests, it is very important the age which 
the toy is destined to, carrying out with its objectives to entertain, to 
amuse and to teach.  
 
The features and the durability of the materials used in the creation of 
the toy are quite important since the presence of small pieces in the toy 
could cause a choking incident. 
 
According to the specifications, it will have to be the design of a toy that 
meets with the products and the company aesthetic, which being used 
by the child will develop some kind of movement in any part related to 
the turn of the wheels. The toy has to be manufactured in wood, 
because this material is the one normally used by Playsam. It is close to 
the brand image, being these exclusive wooden toys the headline of the 
brand. 
 
 

2.1. Overall description of the process 
 

The design process can be divided in three big groups that will be 
described and explained as follows: 
 
 
Research 
It is a big group that includes all the tasks to realise the investigation. 
Documents provided by the company, surveys, books, magazines, 
newspaper articles and the internet were used as tools for this chapter.  



University of Skövde                                                                                                                 
School of Technology and Society  Push toy  
 

3 
 

Next, the task will be explained with the activity to realize. 
 
 

• Company: It was necessary to make a study of the different 
products of the company. 

• Competitors:  The design team studied the main competitor 
companies. 

• Customer requirements: It results interesting to know the needs 
from children, companies and parents by surveys, magazines and 
companies research. 

• Toy Safety: It was mandatory to investigate postures to play and 
the 88/378/EEC directive in order to prevent accidents. 

• Material study: The design team investigated the wood properties 
to analyze the material. 
 
 

Concept development 
The concept development was the largest part of this project. It 
expresses all the activities needed to generate the concept. In this part 
of the design process, it was necessary to use creativity techniques, 
mechanisms theory, Autocad, 3DStudioMax and people opinions. 
 
 

1) Brainstorming: To create new ideas of toys. 
2) Sketching: To draw in paper the ideas thought before. 
3) Six thinking hats techniques: To analyze the ideas and discuss 

these to choose the better concepts.   
4) Colour: It was necessary to know something about the 

influence of the colours in children. 
5) Working model: Building a model with frigolit to check that the 

product will work. Mata, et al. (2004) [2] was taken into 
account in order to design the correct mechanism.  

6) CAD Model: To create a virtual model and the planes with 
Autocad 2007, animations and photo-realistic images that will 
show with videos and pictures the functionality and 
appearance of the product. Ladrón de Guevara, 1996 [3] 
was used to create the planes 

7) Manufacture and Assembly: To explain how the product must 
be fabricated. 

 
 
Final concept 
In this chapter, the design of the toy is totally clearly-defined. 
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 2.2.    Requirement specifications 
 
During the first days of the project, the design team was in contact with 
Playsam by e-mails, and the company provided some confidential 
documents like the Business Plan, the Brand Manual and some works 
from other students. 
 
The company offered the option of two different projects. The selected 
project was to develop a toy with movement devices associated to the 
wheels.  
 
After the project was chosen, it was possible to start to develop it with 
the requirement specifications. All these requirements can be seen in the 
following table: 
 

 

Requirement specifications 

D = Demanded/W= Wished Requirements 

 1. General specifications 
W -Durable 

W -Standardized elements 

W -Use of existing company pieces  

W -Resistant 

W -Lightweight 

D -Mobile part 

W  Minimum possible pieces 

W -Easy to manufacture 

W -Represents objects easily identified 

 2. Material 
D -Beech 

D -Polyurethane paint 

W -Lacking in toxic materials 

 3. Ergonomics 
D -Easy to handle 

D -Easy to manipulate 

W -Easy to be dragged 

 4. Safety 
W -Lacking in small pieces 

W -Lacking in edges 

W - Which cannot be dismantled 

W -Lacking in holes or hollows 

 5. Aesthetics 
W -Bright colours 

W -Smooth and rounded shapes 

W -Simple geometric shapes 

W -Attractive 

W - Similar in appearance to Playsam products 
Table 2.1. Requirement specifications. 
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3.3.3.3. Research 
 
 
It was necessary to investigate the company products, the competitors 
and the different types of toys, which can be found in the market. 
Customer requirements and professional opinions were also researched 
in order to know what the people want. The safety of the toy was a very 
important aspect to take it into consideration in this chapter. Ergonomics 
and anthropometry are also described as well as the materials and 
colours that should have been used in the manufacture of the toy. 
 
 

3.1. Company 
 
It was considered important to do a study of the existing products that 
Playsam offers to the market, in order to know and understand the 
Playsam style. 
 
Playsam divides its products in four groups: Streamliner, Rideons, 
Executive gifts and Stationery. Objects with wheels, proper and related 
to the topic that is being carried out are only found in the first three 
classifications. 
 
There is not any toy in the range of product by Playsam with the 
specifications that were demanded.  
 

 
Figure 3.1. Playsam products  [7]. 
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Based on Rodriguez, 2001 [4] it can be stated that the main 
characteristics of Playsam products (Figure 3.1.) are simple, smooth and 
solid wooden forms. The range of toys consists in functional and colourful 
products. These products have aerodynamic and sophisticated shapes, 
sometimes inspired by old vehicles from previous decades or centuries. 
 
The Scandinavian Design Center, 2010 [55] establishes that the 
Streamliner Classic Car (Figure 3.2.) has been selected as Swedish Design 
Classic by the Swedish National Museum for its inventive style and sleek 
surface. 
 
 

 
Figure 3.2. Streamliner Classic Car [8]. 

 
 

3.2. Competitors 
 
The main competitor of Playsam is Brio. Fundinguniverse (n.d.) [48] states 
that Brio is a global corporation that produces toys made of wood. The 
company is considered the largest supplier of wooden toys in the world. 
 
BRIO's toys (Figure 3.3.) are characterized by quality and durability, and 
are often handed down from generation to generation. 
          
BRIO has also accumulated extensive experience on how toys stimulate 
a child's development. 
 

 
Figure 3.3. Some toys of Brio [10]. 
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Competitor companies, as well as objects related to the product design, 
have been investigated before thinking about the shape it should take. 
 
Playsam works with wooden toys and has required the development of a 
toy with a similar appearance where a particular mechanism will be 
applied. One or more parts of this toy will move through a connection 
between them and the wheels. 
 
Other toys construction companies were studied bearing three 
important factors in mind: the main material (wood), the fact of being 
wheeled toys and similar mechanisms. 
 
We found three different kinds of toys with that mechanism, push toys, 
pulling toys and hand pushed toys. 
 
 

• Push toys 
 
The first group describes a toy where the user must push a stick fixed to 
the main body to move it. It could move in two different directions, 
forwards and backwards, moving at the same time the parts connected 
to the wheels in one or another direction. 
 

 

Figure 3.4. Push toy with stick 

and visible third wheel [11]. 

 

Figure 3.5. Push toy with stick 

and hidden third wheel [12]. 

 

Figure 3.6. Push toy with stick 

and justone wheel [13]. 

 

In this type of toy that needs to be pushed to move, we distinguish two 
varieties. 
 

1) As we can see in the first two toys (Figures 3.4. and 3.5.), the motion 
of the penguin and parrot's wings is not received directly from the 
wheels. It just supports and moves the main structure of the toy. 

 
 

a) In the first case, the toy incorporates a visible third wheel 
connected to the two main wheels. This wheel does not 
make contact with the ground, but engages with a third 
type of wheel that makes the movement of the penguin’s 
wings possible. 
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                         b)  As regards the second toy, the third wheel is hidden by 
the parrot's structure. In this case, the mechanism to 
move the wings should be exactly the same as the 
previous example. 

 
2) In the third toy (Figure 3.6.), however, we observe that the two 

main wheels disappear, making, in this case, the secondary wheel 
of the other two models, the principal wheel. The clown legs get 
moving directly from the axis through the wheel and rotate with it. 

 
 

• Pulling toys 
 

 

  Figure 3.7. Dog[14].                     Figure 3.8. Pluto[15].               Figure 3.9. Lady Bug [16]. 

 
 

The first two toys (Figures 3.7. and 3.8.) are very similar. They move their 
tails, legs and ears when the child is pulling the drag rope. The 
mechanisms are inside the toys connected to the wheels as a gear 
assembly. These toys are made of plastic.  
 
The lady bug (Figure 3.9.) moves the wings. The toy will open and close its 
wings continuously. 
 
 

           
Figure 3.10. Crocodile [17]. 

 
 
 
This kind of toys (Figure 3.10.) does not move any part of the body like 
other toys. Nevertheless, all the parts have been designed with suitable 
forms to increase the length when the child pulls it. 
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The last option (Figure 3.11.) is to make a wheel that does not resemble a 
wheel. It is a funny idea to make something different.  

 

  
Figure 3.11. Snail [18]. 

 
 

• Hand pushed toys 
 
 
The grasshopper (Figure 3.12.) moves its legs as if 
it was jumping. It is made of wood as well. 
 
Under it, a wooden toy that has not got any stick 
or cord will be pushed by the child with his or her 
hand to make the wheels roll and drive the leg 
motion (Figure 3.13.). 
 
A different way of making some parts move is by 
putting springs between two parts or make 
something to allow a relative movement 
between pieces. 
  

 
 

3.3. Customer requirements 
 
In order to know about the customer's needs, it was important to 
conduct an opinion poll among people with several age ranges and 
different degree of kinship with children. Thirty people, between 20 and 
70 years old, were asked 6 quick and easy questions in order to 
understand the needs of the parents and children. The content of the 
questionnaire as well as the results can be seen with more detail way in 
Appendix I. 
 
Some magazines and articles were also consulted to know what 
children, parents and companies want from a toy.  
 
 
 

 

Figure 3.12. Grasshopper [19] 

 

Figure 3.13. Toys [28]. 
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• Influence of specialists on parents
 

Research recently carried out by 
of parents want around 70% whatever their children want, but some 
parents pay attention to pediatricians and other child specialists by 
reading some books and magazines.
 
The pediatricians and children specialists recommend toys that facilitat
the participation, capacity for cooperation and respect to others. They 
worry about the promotion of equality and think that the product must 
be safe, not only being in accordance with the European Legislation, but 
taking into account the child's own per
the child, the safest toy for one of them can be the most dangerous for
another. This is mainly due to the use the toy is given.
 
These people think also that toys must stimulate imagination, provide 
expression of wishes and 
and develop creating thinking (Fundación crecer jugando, n.d.
 
 

• What do the expert
 
 
The desire to manipulate and play with a toy is inherent in the child. 
Every child needs to play with their parents and to have some interest in 
taking roles typical of adult society. They want to play to feel older. 
Children want all the toys and at first
particular toy than in another. Observers are creative and want 
everything they see (Martínez, 2008
 
     

• About Companies
 

From the social and educational 
essential that the toy companies promote 
products containing positive messages
the marketing of toys, which 
other misconduct. Behind every toy is hidden a 
certain image of the world that unfolds before 
these eyes are begi
messages can help parents and children. P
could use the messages to educate kids
will use the toys to set up their critical spirit. 
(Crecer Felíz, 2010 [30])
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Influence of specialists on parents 

Research recently carried out by Eroski (2004) [40] states that
of parents want around 70% whatever their children want, but some 
parents pay attention to pediatricians and other child specialists by 
reading some books and magazines. 

The pediatricians and children specialists recommend toys that facilitat
the participation, capacity for cooperation and respect to others. They 
worry about the promotion of equality and think that the product must 
be safe, not only being in accordance with the European Legislation, but 
taking into account the child's own personality, because dep
the child, the safest toy for one of them can be the most dangerous for
another. This is mainly due to the use the toy is given. 

These people think also that toys must stimulate imagination, provide 
expression of wishes and feelings, allow spontaneous initiatives taken 

develop creating thinking (Fundación crecer jugando, n.d.

What do the experts think that the children need? 

The desire to manipulate and play with a toy is inherent in the child. 
Every child needs to play with their parents and to have some interest in 
taking roles typical of adult society. They want to play to feel older. 
Children want all the toys and at first do not show more interest in a 
particular toy than in another. Observers are creative and want 

(Martínez, 2008 [37]). 

About Companies 

From the social and educational standpoint, it is 
the toy companies promote 

products containing positive messages avoiding 
the marketing of toys, which extol violence or 

ehind every toy is hidden a 
certain image of the world that unfolds before 
these eyes are beginning to know him. The 

ssages can help parents and children. Parents 
the messages to educate kids. Children 

will use the toys to set up their critical spirit. 
) (Figure 3.14.).     

  
  

Figure 3.14. Crecer feliz 

Magazine [
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that the majority 
of parents want around 70% whatever their children want, but some 
parents pay attention to pediatricians and other child specialists by 

The pediatricians and children specialists recommend toys that facilitate 
the participation, capacity for cooperation and respect to others. They 
worry about the promotion of equality and think that the product must 
be safe, not only being in accordance with the European Legislation, but 

depending of 
the child, the safest toy for one of them can be the most dangerous for 

These people think also that toys must stimulate imagination, provide the 
feelings, allow spontaneous initiatives taken 

develop creating thinking (Fundación crecer jugando, n.d. [39]).  

The desire to manipulate and play with a toy is inherent in the child. 
Every child needs to play with their parents and to have some interest in 
taking roles typical of adult society. They want to play to feel older. 

do not show more interest in a 
particular toy than in another. Observers are creative and want 

 

Figure 3.14. Crecer feliz 

Magazine [50]. 
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The same magazine also establishes that: 
 
- Companies usually want to develop innovative educational toys for 
every developmental stage of childhood.  
 
- They also want to incorporate thoughtful design and age-appropriate 
challenges to stimulate children’s creativity.  
The products must encourage healthy social interaction, promote 
natural learning and instill a sense of wonder.  
Making a brief analysis on different companies, the design team can 
establish that normally, companies try to innovate with the use of new 
materials, by improving the quality of life and minimizing the impact on 
nature. 
 
 

3.4. Toy safety 
 
Regarding the safety of toys, here are shown the main factors that must 
be taken into account before buying a toy. In this point is also included 
an outline about the European toy directive. This can be found in 
Appendix IV. 
 

When a toy is bought, some things are necessary to think about it. 
Goodson and Bronson (2007) [9] state the principal guidelines when 
choosing toys are: 
 
 
1 - The toy should be desired by the child. 
 
2 – It must be safe. It has to be constructed with materials, which will not 
chip or break if they are sharp. The colors must be solid and non-toxic. 
The younger the child the bigger the pieces must be. 
 
3 – The toys must be bought according to the child age thinking always 
on the purpose and attitudes that develop in our children. 
 
4-Keep in mind their personality: a shy child needs socializing games 
(several players), a hyperactive child spends his time in appropriate 
games, art, etc. 
 
5 - Make it simple. This would increase the range of applications that can 
make it, developing his fantasy and his symbolic capacity. 
 
6 - Do not buy it to satisfy a momentary whim of the child. 
 
7 – Generally speaking it should not be used to reward or punish a child. 
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8 – The best toy is not necessarily the most expensive. 
 
Some of these points have been very important in the development of 
the product, especially points 2 and 5. 
 
 
Safety toy Directive 
 
Earlier research (OCU, 2008 [46]) states that the 50% of toys sold in 
Europe are not safe. This is an important fact to be considered because 
a toy must provide security to a child in order to prevent accidents. 
 
According to European legislation 88/378/EEC toys made for children 
under 14 years, must take into account all safety issues that affect the 
design. The Directive 88/378/EEC (Department of industry, 2009 [30]) is 
included, as stated before, into the appendix I. 
   
The guidelines pertaining to European Safety toy Directive that we should 
take into account are as follows: 
 
Edges  
 
Accessible edge, protrusions, cords, cables and fastening on toys must 
be designed and constructed so that contact with them does not result 
in injuries. 
 
Movement 
 
Toys must be designed and constructed to minimize the risk of injury that 
may be caused by the movement of its parts. 
 
For 36 months 
 
Toys for children under 36 months should be large enough to avoid the 
child swallowing. Toys which are not for children under 36 months should 
carry a warning stating that toy is unsuitable for them. 
 
Packaging 
 
The packaging of the toy should not create a risk of strangulation or 
suffocation. 
 
Explosion      
 
Toys must not be explosive or contain elements or substances likely to 
explode. 
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Construction materials 
 
The materials used to make the toy should not cause health risks in case 
of ingestion, inhalation, skin, mucous membranes or eyes.
 
Hygiene and cleaning 
 
Toys must be designed and constructed 
hygiene and cleanliness to avoid 
contact. 
 
Radioactivity 
 
Toys must not contain radioactive elements or substances in proportions 
that may be detrimental to the health of the child.
 
Safety Warnings 
 
Toys must be accompanied by legible and appropriate 
reduce the risks from its use.
 
 

3.5. Ergonomics and anthropometrics of toy
 
This product will be used by the child on the floor, so they must take into 
account the different postures adopted by child right on the floor.
necessary an anthropometry study to know the main dimensions of the 
hand too. 
 

3.5.1. Ergonomics
 
 In this part, they will be studied the two most common positions using this 
kind of toys, as well as the distances the product should have between 
the different elements.
sitting position. (García, 2008
 

 

Figures 3.15. Sitting 

posture [51]. 
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The materials used to make the toy should not cause health risks in case 
of ingestion, inhalation, skin, mucous membranes or eyes. 

 

designed and constructed to satisfy the conditions of 
hygiene and cleanliness to avoid the risk of infection, disease and 

Toys must not contain radioactive elements or substances in proportions 
that may be detrimental to the health of the child. 

Toys must be accompanied by legible and appropriate indications to 
reduce the risks from its use. 

Ergonomics and anthropometrics of toy 

This product will be used by the child on the floor, so they must take into 
account the different postures adopted by child right on the floor.
necessary an anthropometry study to know the main dimensions of the 

Ergonomics 

In this part, they will be studied the two most common positions using this 
kind of toys, as well as the distances the product should have between 

different elements. Those postures are the lying position and the 
. (García, 2008 [31]). 

 

Figure 3.16. Lying posture 

[20]. 

 

Figure 3.1

between elements [8
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The materials used to make the toy should not cause health risks in case 

to satisfy the conditions of 
the risk of infection, disease and 

Toys must not contain radioactive elements or substances in proportions 

indications to 

This product will be used by the child on the floor, so they must take into 
account the different postures adopted by child right on the floor. It is 
necessary an anthropometry study to know the main dimensions of the 

In this part, they will be studied the two most common positions using this 
kind of toys, as well as the distances the product should have between 

Those postures are the lying position and the 

 

Figure 3.17. Distance 

between elements [8]. 



University of Skövde                                                                                                                 
School of Technology and Society  Push toy  
 

14 
 

-Sitting position  
 
It is important that the dimensions of the height of the toy allow the child 
not to bend the back, because it should be straight at all times to 
prevent any injuries. 
 
-Lying posture 
 
The height of the toy should not be too high, it must be avoided the child 
loses the point of support in his arms. It is very important for the child not 
to adopt awkward postures because he is in growth period and it could 
be dangerous for his or her health.  
 
-Distance between elements 
 
The distance between the different elements must be less than the width 
of the finger, or more than enough to prevent the child from hurting his 
or her fingers, this factor causes a high percentage of accidents. 
 
 

3.5.2. Anthropometry of the hand 
 

As well as it was mentioned before, an OCU study establishes that a big 
percentage of accidents caused by the use of toys by children is due to 
bad sizing of them, whether the distance between different elements or 
different parts of the product. It has not been found enough data about 
anthropometric studies for the children population. The majority of such 
studies are conducted about adults. 
 
Due to the lack of data of this kind, we decided to conduct a small 
anthropometric study using a population sample of ten children aged 
between 1 and 4 years old. Two of those children are 1 year old, three 
are 2 years old, other three are 3 and two are 4 years old. 
 
After having the sample, it was necessary to establish some distances to 
be measured in the 10 children. These measures were taken specifically 
thinking to make the product safe and comfortable. 
 
Next, the medium of the results obtained are shown, but the rest of the 
data is compiled into the Appendix V. It was necessary to find the 
maximum size of the hand in order to prevent the child to catch his or 
her fingers. 
           
 
The medium of the maximum horizontal distance was 101 millimetres 
(Figure 3.18.). 
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The medium of the bigger 
turned out to be 93 mil
 

 
 
We have also considered necessary the measurement of the distances 
from the center of the junction between the hand and wrist to the four 
finger joints. This is in order 
contact with the children hand.
 
 

Figure 3.

fingers

 
 
The obtained results (Figure 3.20
millimetres. 
 
 
 
 
It has also been measured the sizing of the 
resulting cavity in the hand in the position in 
which the child would be using the toy.  
measure was considered very important for the 
proper sizing of the toy, and has always taken a 
position. The average 
millimetres (Figure 3.21.
 

Figure 3.18. Distance between thum 

and little finger [21]. 
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o be 93 millimetres (Figure 3.19.).  

We have also considered necessary the measurement of the distances 
from the center of the junction between the hand and wrist to the four 
finger joints. This is in order to build the correct surface 

with the children hand. 

 

Figure 3.20. Distance between wrist and 

fingers [21]. 

 

(Figure 3.20.) have been, left to right: 40, 56, 56, 48 

been measured the sizing of the 
resulting cavity in the hand in the position in 
which the child would be using the toy.  This 
measure was considered very important for the 
proper sizing of the toy, and has always taken a 

 of the hole depth was 43 
.).  

 

Figure 3.18. Distance between thum Figure 3.19. Vertical dimension of the 

hand [22]. 

Figure  3.21. Width of the hand’s 

cavity. 
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to build the correct surface that will be in 
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As it is possible to see in the picture, the idea is that the 
contact with the children hand must fit perfectly in its cavity.
must be in a comfortable and relaxed position to avoid any accident or 
poor posture.                      

 
 

3.6. Materials 
 

In this chapter, the design team discuss
important to develop the product, due to one of the main requirements 
of Playsam was to manufacture the toy in wood. 
 
It is necessary to know the properties of the materials to achieve a correct 
application of it to the pr

 
Playsam uses beech wood or birch wood as principal material and 
polyurethane paint for the external cover.
 
 
 
 

Figure 3.22. Length of the hand’s 

cavity. 

Figure 3.13. Depth of the hand’s 

cavity. 
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The mean of the bigger horizontal 
dimension in the hollow resulted to be 54 
millimetres. (Figure 3.22.). 

 
 
 

         

   

 
 
 
The medium vertical measure of the cavity                    
turns out to be 44 millimetres (Figure 3.23
 

 

 

 
 
 
 

As it is possible to see in the picture, the idea is that the product part in 
contact with the children hand must fit perfectly in its cavity.
must be in a comfortable and relaxed position to avoid any accident or 

                       

the design team discusses about materials.  This topic is 
important to develop the product, due to one of the main requirements 
of Playsam was to manufacture the toy in wood.  

It is necessary to know the properties of the materials to achieve a correct 
application of it to the product. 

Playsam uses beech wood or birch wood as principal material and 
polyurethane paint for the external cover. 

 

Figure 3.22. Length of the hand’s 

 

3. Depth of the hand’s 

                                                                  
Push toy  

16 

e mean of the bigger horizontal 
hollow resulted to be 54 

  

The medium vertical measure of the cavity                     
millimetres (Figure 3.23.). 

product part in 
contact with the children hand must fit perfectly in its cavity. This case 
must be in a comfortable and relaxed position to avoid any accident or 

about materials.  This topic is 
important to develop the product, due to one of the main requirements 

It is necessary to know the properties of the materials to achieve a correct 

Playsam uses beech wood or birch wood as principal material and 
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• Wood 
 

There are many kinds, sizes, and types of wood available. Wood comes in 
two basic varieties, hardwood and softwood. 
 
  
 
One of the kinds of existing hardwood is beech 
wood. Due to be the main material used by 
Playsam in their products, this is the wood chosen 
for the manufacture of the toy. 
 

 
Figure 3.24. Beech wood [59]. 

 
The Columbia Encyclopedia (2008) [52] defines beech as follows:  
 

Beech is a large tree (genera Fagus and Notofagus) with smooth 
gray bark, glossy leaves, and hard, pale, fine-grained. 
 
Beech characteristics are hardness, greater strength, good shock 
resistance, and conspicuous wood rays with tiny and virtually 
invisible wood pores.  
 
Beech physical properties are hardness and heaviness, with high 
bending and crushing strength and moderately high stiffness and 
shock resistance. Poor dimensional stability and decay resistance. 
Beech can shrink considerably and is subject to movement more 
than other woods. It should not be subject to moisture fluctuations 
before or during working. 

 
Despite its hardness, beech wood can be worked easily. It can be 
cut, planed, drilled and milled. When steam-treated it is well-
suited, like the ash, to bending into form. Surface finishing is 
straightforward. It can be stained, painted and polished. As 
compensation for its low durability it is well suited for impregnation. 
Beech wood tends to split - pre-drilling recommended for screws 
and nails. It is exceptionally good for steam bending. 
 

 
Hawat Trading company (n.d.) [41] states that ‘beech wood is 
possibly the most popular general furniture wood. It works perfectly 
for food containers, baskets, utensils, and bread/butcher boards 
because it does not impart taste or odour to food. It is also used for 
chairs, handles, flooring, turned articles, cooperage, musical 
instruments, clothes pins, workbench tops, tool handles, toys, 
novelties, core stock and decorative veneers’. 
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• Polyurethane paint 
 

Polyurethane is a plastic based resin, and is used to manufacture 
anything from furniture to baby toys. Depending on the formula, it 
can be rigid to make patio furniture, or liquid for paints and 
varnishes. In paint, it's available in satin, semi gloss and high gloss 
finishes. It can be applied to most types of plastic, fibreglass, wood, 
metal and most fabrics (Donald, n.d. [53]).  

 
 

The company IndiaMART states that: 
 
Polyurethane paint has excellent performance characteristics: 
adhesion, hardness, gloss, flexibility, and resistance to abrasion, 
impact, weathering, acids and solvents. These properties make 
them ideal for use in different applications, and are becoming 
more common. Polyurethane paint can be worked with safely 
when proper procedures are followed. 
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4. Concept development 
 
 

In this chapter, it is described the creativity process to generate ideas and 
to choose the concept to be developed. It is also explained the building 
of the working model. 
 
 

4.1. Concept generation 
 

To develop this project, three creativity techniques were used. Firstly, a 
brainstorming session (Osborn, 1953) took place to create different ideas 
of toys. Many drawings were created in a round of sketches. Finally the 
ideas were analysed with the Six Thinking Hats technique (De Bono, 1985 
[1]). Several people took different roles according to their faculties and 
including us like the director and the emotional person. 
 

4.1.1. Brainstorming 
 

Brainstorming is ‘a conference technique by which a group attempts to 
find a solution for a specific problem by amassing all the ideas 
spontaneously by its members’ (Osborn, 1953 [5]). 
 
A brainstorming session was carried out by the members of the design 
team.  
 
When the session concluded, the ideas were discussed and analyzed. A 
list with the most interesting ideas was created in order to use it in the 
concept process. 
 
 

A toy: 
 

� that flies. 
� that is easy to handle. 
� that is a unique piece. 
� that incorporates music. 
� that is transparent. 
� that turns with different velocities. 
� that sounds when is shaken. 
� that is soft. 
� that has two wheels. 
� that is pleasant when is touched. 
� with lights. 
� that is resistant. 
� that moves alone  after having been dragged backwards. 
� with the possibility to be thrown. 
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� with shape of vehicle. 
� made of plastic. 
� with shape of animal. 
� that can be used in the bath. 
� that is electric. 
� that gets longer. 
� that has attractive colours. 
� that can be customized 
� that has pieces to be assembled. 
� that talks. 

 
4.1.2. Sketches 

 
After the brainstorming, some sketches were drawn in order to apply the 
generated ideas at this session. 
 
At the beginning, many ideas were treated. At the following figure, the 
majority of them are shown. 
 
 
 

 
Figure 4.1. Sketches. 
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Finally, a few of the first sketches arrived at the last classification. These 
ideas can be divided into two different groups, animals and vehicles. 
These two classifications were chosen to make easier the management 
with the sketches. 
 
 

- Animals 
 

 
 
 
 
Octopus: The octopus moves its 
tentacles when the child plays with it 
and moves it on the ground (Figure 
4.2.). 
 

 
        

 
 

                 Figure 4.2. Octopus. 
 

 
 

Whale (Figure 4.3.): The fins of this whale 
move up and down when moved forward 
and backward, simulating the motion of 
swimming. 

 
 

 
           
                                                                 
 

Figure 4.3. Whale. 

 

 

 

Chameleon (Figure 4.4.): This chameleon sticks the tongue in and out 
when going forward or backward. 
                                                       

  
 

 

 

 

 

 

 

    

 

Figure 4.4. Chameleon. 
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- Vehicles 
 
Viking boat:  The mast of the Viking boat with the sail goes up and down 
because of the movement of the toy (Figure 4.5.). 
 
UFO:  The lower part of the spacecraft turns when the toy is dragged on 
the floor (Figure 4.6.).  
 

 
 

Submarine: The periscope of the submarine will turn when the wheels 
move thanks to its contact with the floor being dragged by the child 
(Figure 4.7.). 
 
Locomotive: The chimney of the locomotive rises and falls while the 
child drags it playing on the floor (Figure 4.8.).  
 
 

Figure 4.7. Submarine. Figure 4.8. Locomotive. 

 
 

 

Figure 4.5. Viking boat. 
 

Figure 4.6. UFO. 
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4.1.3. The Six Thinking Hats technique (De Bono, 1985 [1]) 
 

Lateral thinking is reasoning that offers new ways of looking at 
problems—coming them from the side rather than from the front—to 
foster change, creativity, and innovation. 
One tool of lateral thinking, the Six Thinking Hats technique, was devised 
by de Bono 1985 to give groups a means to reflect together more 
effectively, one thing at a time (Serrat, 2009 [56]). 
 
Several people took different roles according to their faculties and 
including us like the director and the emotional person. 
 
It was carried out a quick session of each idea. The one with best 
classifications and valuations and the best accepted was the UFO 
(Figure 4.6). 
 
 

4.2. Colour 
 

The election of the colour is very important in product design. Some of the 
necessary factors to bear in mind in order to achieve the right colour, are 
the user needs and the company that will develop the product. 
 
Comparing the results of the survey and the colours of the Playsam 
products, they were found as common colours blue, red, yellow and 
green. 

 
For the colour choice, as well as the survey of parents and people in 
contact with children, it was necessary to consult the views on the 
psychology of colour. 

 
‘Colour absolutely affects our lives and our children's development, 
when colour is chosen with a purpose, we create a balanced 
harmonious environment where children can claim their birthright 
and reach their full potential’. (McLeod, n.d. [57])  

 
Demers, 2001 [58] states that: 

 
- Green is a cool colour. It soothes, calms, and has great healing 
powers. It represents freshness and nature, life, hope, and growth.  
 
- Blue is a cool colour and depending on its variation, can be a fairly 
serious colour. Overexposure to blue can create depression. 
 
- Yellow is a warm, bright, and vibrant colour that represents many 
things. On one hand yellow can be related to goodness and joy, on 
the other, cowardice and caution. It suggests energy. 
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- Red is the most arrogant, attention-grabbing, and energetic colour 
of the spectrum. Red is an in-your-face colour that demands your 
attention, not a colour that sits idly by waiting for you to take notice. 
It tenses to excite people. Excessive subjection to red can lead to 
agitation, anger, and even violence. 

 
Finally, these four colours were studied in order to achieve a correct result. 
The design team thought in two different combinations, blue-yellow and 
red-green. 
 
The cold colours (green or blue) would cover the biggest area, and the 
warm colours (red or yellow) would do the same with the smallest area 
part. 
 
It was observed that the second combination (red and green) is 
complementary colours. This was the reason because red and green 
were chosen as colour for the final product.  
 
Boddy-Evans (n.d.) [54] states that when placed next to each other, 
complementary colours appear brighter and more intense.  
 
 

4.3. Building of the model 
 

Following the recommendation of Playsam to perform a function model, 
to see how the product actually works, its movement, its performance, in 
reality, and to make it easier to find hidden problems, it was made the first 
prototype. 
 
The first model was made on a scale of 1:1, with the same dimensions as 
the desired ones for the final product. 
 
This one consists of different parts like: upper part, two central discs, lower 
part, head, two wheels, two axes and a pair of bevel gear wheels (Figure 
4.9). 
 
 

 
                                                  Figure 4.9. Working model by parts. 
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Different materials were used to build the function model: 
 

- Polystyrene, two different types. Expanded polystyrene, for 
the body of the toy and extruded polystyrene for wheels 
and gear wheels. 

- Wood in rods, used in the central axis of the toy and of the 
wheels.  

 
Among the first problems found in the development of the model are: 
 
- The failure of the gear because they have been made in extruded 
polystyrene, not strong enough to get one of the gear wheels moving 
forward to the next. 
 
- The toy does not stay up, because it only relies on two wheels. 
 

 

Figure 4.10. Modelling the working model. 

 

Figure 4.11. Working model. 

Another change made during the model development has been the 
change in mobility contribution to the bottom part instead of the top one 
in order to facilitate the use of the toy to the user, so the child could grasp 
the top part of the toy while the lower spins.  
 
Due to the found problems and modifications, it was proceeded to 
create the second model. 
 
The design team realized that it was unnecessary to use two different 
circular pieces when the first model was being created. Although at the 
beginning the intention was to place the main axle of the structure from 
the turning part to the first circular part (without head), during the 
manufacture of this model, it was thought to eliminate the first circular 
part. With this, the axle could reach the head. So, in the second model, 
they were fused in a single piece, both circular part and mobile part. 
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On the other hand, it was thought to manufacture the wheels with non-
conic shape to make easier their fabrication and to reduce expenses. In 
this case, it could be used only one axle. 
 
When the wheels were manufactured, it was checked that it would be 
interesting to cover them with some kind of different material to harden 
them, to make easier their movement and to achieve more accurate 
dimensions. To obtain this, it was decided to use a tetrabrik sheet. This 
layer would be stuck along the entire wheel surface which would have 
contact with the floor (Figure 4.12.). 
 

 

Figure 4.12. Wheels, axle and small 

gearwheel. 

 

Figure 4.13. Wheels, axle, shaft and 

gearwheels. 

Another change carried out in the model was the gearwheels. Finally, 
they were manufactured with tetrabrik layers stuck each other, until 
achieve the hardness and resistance in need to give movement to the 
turning part of the toy (Figure 4.13.). 
 
Having assembled the model, it was found another problem. The axis of 
the wheels did not turn correctly. It tried to move in a wrong direction 
because the contact area, between itself and the toy rotating part, was 
too rough. Therefore, it was necessary to cover the surface with tetrabrik 
layers. This material was previously used in the gearwheels and wheel 
coverings manufacture.  

 
The last problem was about the wheel's axis. It did not remain centred 
over the main shaft during the movement of the toy. The center of both 
axes must be centred between them. This is essential for the correct 
movement of the rotating part. So that, it was necessary to insert the 
wheel's axis into the main shaft of the toy, in order to prevent no desired 
movements and bring a center of motion. 

 
Because of this, it was necessary to change the diameter of the wheel's 
axis, from a bigger to a smaller one in order to achieve to cross the main 
shaft. 
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4.4. Concept description 
 
In order to understand the correct functioning of the product, it is 
necessary to explain the different parts that compose the toy. Next, 
detailed information of almost all the product parts is given, as well as, the 
essential joints between them (Figure 4.14.). 
 

 

Figure 4.14. Mechanism. 

 
 
 
UPPER PART 
 
The upper part (Figure 4.15.) will give the toy the direction to follow. It must 
be connected to the wheels through the vertical shaft. This part will be 
fixed with an appropriate adhesive for wood pieces. 
 
The measurements for the manufacture 
of this part have been chosen carefully 
to achieve the child getting the toy 
easily. It was done through the 
collaboration of parents of children with 
an age range from 2 to 4 years old, who 
carried out a children hand 
measurement. A study included in 
chapter 3.5 was performed thanks to 
these dimensions. 

                                                                                                                           

Figure 4.15. Upper part. 
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HEAD AND CENTRAL PART 
 

The central part and the head (Figure 4.16.) must be fixed to the shaft in 
order to allow the lower part to move freely around the shaft. Both parts 
will have a hole with the same measurement that the shaft has and will be 
fixed with an adhesive suitable for wood 
pieces. 
 
The central part will have a clearance hole 
and the head, a hole with a maximum 
depth of seven millimetres. 
 
The pieces cannot be in contact with the 
lower part, thus permitting the turn of the 
part. 

Figure 4.16. Head and central part. 

 
 
 
 
 
LID AND LOWER PART 
 
The lower part (Figure 4.17.) must turn freely with regards to the other 
product parts. It forces to fix the lid (Figure 4.18.) to the mechanism. The 
shaft would go fixed to the lid by means of a wood screw M2.5x10. There 
must not be a groove between both parts. The distance between them 
has to be lower than 0.1 mm to avoid possible accidents turning one of 
the pieces with regard to the others. 
 

 

Figure 4.17. Lower part. 

 

Figure 4.18. Lid. 
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GEAR WHEELS 
 
The reference numbers of the used gear 
wheels, in order to move the lower part, are 
P101530-15 and P101530-30. These are 
collected into Appendix II with the rest of 
the standardized products (Figure 4.19.). 
 
 

 
 

Figure 4.19. Bevel gearwheels. 

 
 

SHAFT AND AXLE 
Shaft and axle are independent and individual 
pieces that will be placed perpendicular to 
each other. 
 
It is important to say that the horizontal axle will 
not have a uniform section and will have a 
different diameter in each side. Thus, it will be 
able to hold the wheel that has not the gear 
wheel. This will reduce the number of pieces 
and will prevent to use two different wheels 
(Figure 4.20.). 

Figure 4.20. Shaft, axle, small 

gearwheel and left wheel. 

 
 
The biggest diameter will work as a limit of the wheel without gear wheel 
to avoid unwanted movements.  
 
The vertical shaft will have a uniform section. It was necessary to connect 
it with the axle through a hole with the same diameter as the other piece. 
 
Both pieces are connected in order to permit the turn of the wheels from 
the upper part. 

 
 

WHEEL LIMITS 
 
It was necessary to include two limits (Figure 4.21.) near 
to the wheels to avoid the motion, as well as the biggest 
diameter of the axle. These will be made by wood like 
the majority of the pieces. 
 

 

Figure 4.21. Wheel limit. 
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WHEELS 
 
 
 
The wheels (Figure 4.22.) must turn around the axle. To 
achieve it the axle diameter has to be lower than the 
inner wheel diameter. It was necessary a thru hole to 
permit the turn of the wheel with the gear wheel. 
 
 

Figure 4.22. Wheel. 

 
 
 
 
 
SCREWS 
 
It will be necessary to join some parts of the toy 
with the wheels. The design team decided to use 
three screws of two different models (Figure 
4.23.). 
 

 
                        

Figure 4.23. Screws. 

 
 

 
JOINTS BETWEEN AXLE AND LIMITS WHEELS 
 
 
The wheel limits must be fixed to the axle. It is necessary to use two screws 
to achieve this. By doing this, the wheels will be between two surfaces that 
will allow them to turn around the axle, but not to move in a horizontal 
position. The elected screws were two screws for wood joints M 2.5 x 10. 
 
 
 
 
 
JOINTS BETWEEN SHAFT AND LID 
 
The lid must be in contact with the upper part. The upper part is fixed to 
the axis, as well as, it was mentioned before. In order to obtain this union, it 
was necessary to use a screw between the lid and the shaft (Figure 4.24.).  
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To prevent the child from opening the toy and manipulating the screw, 
the selected model will have a flat head. (More details about the screw 
included in appendix II). 
 

Figure 4.24. Join between shaft and lid. 
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5. CAD model 
 
 

After building the first working model with which the measurement 
problems were solved, the best way was to create a virtual model using 
CAD and 3D modelling software. 
 
With the main idea on paper, the design team started modelling the toy 
with Autocad 2007 and did not include the lid. Then, the space between 
the gearwheels and the end of the lower part was not enough to insert 
the lid (Figure 5.1.). Finally, the design team modified the dimensions 
(Figure 5.2.) and the lower part was made longer in order to permit the 
correct work of the toy. 
 

 
Figure 5.1. Wrong dimension of the 

lower part. 

 
Figure 5.2. Wrong dimension of the 

shaft been corrected the dimension 

of the lower part. 

 
 

The first change caused new problems. Now, the shaft was not long 
enough (Figure 5.4.), and it was necessary to extend it to the inner part of 
the lid (Figure 5.3.). The added distance was 11 mm. 
 

 
Figure 5.3. Correct dimension of the shaft 

and the lower part. 

 
Figure 5.4. Distance necessary to 

extend the shaft. 
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The diameters of the axes were not considered during the first working 
model because the gearwheels were made manually. 
 
Bearing in mind the existing hollow in the interior of the toy to place the 
mechanism, one pair of gearwheels was chosen appropriate to its 
dimensions.  
 
The elected gear wheels have holes with an interior diameter of 5 and 8 
millimetres each one. These diameters will determine at the same time the 
exterior diameter of the axes, where both wheels will be placed.  
 
In order to achieve the correct work of the mechanism, the dimensions 
used in the diameters of the vertical shaft and horizontal axle were 7.5 
and 4.5 millimetres respectively. 
  

Figure 5.5. Wheel limit. 

 
 
 
During the manufacture of the working model, it was not necessary to 
build the wheel limits, as these pieces appear in the real model.   
 
When the virtual model was finished, the design team proceeded to 
apply the materials to the different parts of the toy and after that, the 
animation was started. 
 
Few animations were created. One of them shows the assembly of the toy 
while another of them, the operation. Thanks to these facilities, it is easier 
to understand how the product works.  
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Photo-realistic images were created with the application of different 
materials in agreement with the materials used by Playsam and different 
lights using techniques to give the image the most possible reality (Figure 
5.6.). 
 

 
Figure 5.6.  First virtual model of the toy. 
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6.  Manufacture and assembly. 
 
 
All the parts that form this product are revolution pieces. It is for this reason 
that almost every part of the product wholly or partly will be 
manufactured at the wood lathe (Figure 6.1.). 
 

 
Figure 6.1. Wood lathe [23]. 

 
Cutting machines will also be used to cut the shape of the wheel and the 
central part. The forming of the parts during the work in the lathe will be 
facilitated cutting the wood in small blocks. Moreover, a drill will be used 
for the carrying out of the holes that present many pieces modelled 
previously. 
 

 
The axles will be formed with the lathe. The axle will have 
different diameters and the shaft must be drilled like the 
central part. For the forming of the axes, it will be 
necessary the application of the lathe tool called 
parting tool (Figure 6.2.), used for making sizing cuts and 
forming tenons. 

Figure 6.2. Parting 

tool [24]. 

 
Both pieces are glued with special adhesive for wood pieces. 
 
They are mounted on wheels, and although they will 
be cut directly from sheets of wood of the desired 
dimensions. Later, they will be drilled and their edges 
smoothed by using a new lathe tool around called 
skew chisel (Figure 6.3.). This tool is used for making 
beads, V-cuts, and shoulder cuts and for smoothing 
surfaces.  The gear wheel to be pulled by the wheel 
must join this before its inclusion in the axle.                                                                                              

Figure 6.3. Skew chisel 

tool [25]. 

                                               
When the wheels are manufactured, it must be included the wheel limits. 
They will be turned with the same shape as the axle. It will not be to drill it 
for the inclusion of the screw that will link the axle. This one is a special 
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screw for wood, which will be able to open the hole when it comes 
across. However, a little hole with specified depth in the planes will be 
essential in the other end to be fitted to the axle. 
 
 
Next step is the development of the lower part, which should be fitted 
and stuck to the gear and introduced through the shaft. 
 
 
This can be the most complex part of the product. To 
begin with, it will be necessary to round the piece as if 
it were a cylinder (Figure 6.5.) using the lathe and 
roughing gouge tool (Figure 6.4.), which function is to 
rough out cylinders from square stock. 
 

Figure 6.4. Roughing 

gouge tool [26]. 

 
After this, the remaining material will be subtracted to the piece with an 
angle tool to get a conical shape. 
                                                                                                                                                                  

Then, it will be necessary to take away 
material with the same tool inside the 
piece, following the indications of the 
dimensions specified in the appendix III. In 
the centre, it should be a cylinder, which 
will be drilled later to include the big gear 
inside. 
 
The edges of the lower part are rounded, 
both the upper and the lower ones. 
 

Figure 6.5. Conic shape [27]. 

 
When this piece is positioned, the central part must be placed fixed to the 
axis at 1 millimetre of distance from this last part. It will need to cross 
through the wood lathe to make the lower edge smooth. This will be done 
by cutting machinery, and then, the thru hole will be drilled with the 
dimensions we can find in Appendix III. 
 
On this part the head will be fixed that firstly will be modelled with the 
lathe and later drilled for the shaft to be fitted to the toy. 
 
After placing the head, the next step is fixing the upper part to the central 
part through the specific adhesive. First, this part will be created with the 
wood lathe and a tool to achieve its spherical shape, both outer and 
internal. Finally, it will be necessary to create the three windows of the 
spacecraft with a drill. 
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To make the lid, it must cut a wood sheet circle that will be retouched with 
the lathe to achieve the desired conic shape for the piece. 
 
Last step will be fixed the rest of the toy with this piece through the screw 
which crosses this piece and the shaft. 
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7. Final concept 
 
 
Just when the CAD model and the rest of all previous sections were 
completed, the project was identified as a product. This toy simulates a 
spacecraft with a simple and ergonomic shape, with curves and pure 
lines. The product will be industrially manufactured in wood. This fact 
supposes a combination of handicraft and industry that provides high-
quality to the product. The toy shows gleaming colours and brightness. 
Such kind of factor will be really appreciated by children. 
 
The product is a mixture of tradition and modernity. Wood is a classic 
material. The shape of the toy, a spacecraft, moves the child to a futuristic 
and contemporary world. 
 
Besides, these colours will situate the user in an atmosphere of fantasy, 
happiness and fun that will provide the little ones with a perfect play 
environment. 
 
The product is made with less pieces than the competitor products, which 
include inside the main structure of the toy a big number of gearwheels 
that connect the wheels with the mobile part providing the movement. 
These products have normally four wheels, fixed to other parts that cover 
these wheels. The product designed by the design team only has two 
wheels that will not be covered by other pats and the necessary 
gearwheels for the toy are two, and not four. 
 
By way of conclusion, it is necessary to say that, the proposal of the design 
of a demanded toy by Playsam was achieved, a push toy which moves 
one of its parts thanks to its link with the wheels. To obtain this result, the 
used solution has been the application of a simple mechanism with bevel 
gear wheels. 

 
Figure 7.1. Front , side and top views. 
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8. Discussion 
 
 
The development of this project starts from the idea of making a toy that, 
as it has been said it in the introduction chapter, moves one or more parts 
of its body by means of the turn of its wheels. This was the first specification 
of Playsam. This specification was followed by the need to include this 
product in the company, being essential the use of its materials and 
aesthetics to the toy production. 

 
At a simple glance, the design of a toy can look like an easy task. The 
design group discovered during the development of this project that it is a 
wrong concept. In the production of a toy, it is necessary to consider 
many factors such as in the manufacture of other products of a different 
nature. It has been essential the study of the standards, the carrying out of 
ergonomic studies due to the lack of data about the anthropometrics 
dimensions of the children and an intensive study of the toys that 
nowadays we can find in the market. 

 
During the development of this product, the design team has executed 
continuous modifications in the measurements from the production of the 
first working model to the end of the 3D model.  
 
On the other hand, the design team is happy to develop this product. It 
has been a project completely different from the others executed 
previously and the experience has been more than satisfactory. The 
obtained results have been the desired ones. 
 
The goals mentioned at first of this report were achieved. These goals are 
not only the requirements that the company wants from the toy, but the 
design team has seen advisable. 
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9. Conclusion 
 
 
The goal of this Bachelor Degree Project has consisted into the 
development of a push toy orientated to children, which range of age is 
between 1 and 3 years.  
 
This push toy had to cause the movement of one of the product's parts.  
That motion will be caused thanks to the mechanism that must be 
installed into the product. It will be two bevel gear wheels connected one 
to the wheel and the other to the moving part as we explained before. 
 
There were considered many ideas to develop them. Finally, the chosen 
idea was a space craft that will move the lower part. When the wheels 
rotate in the floor, the lower part will turn. 
 
This product was planned to achieve by following the standard steps of 
the Product Engineering and the Design Engineering creation process, 
including research, safety concept development, concept evaluation, 
creativity techniques, methods, sketching, 3D modelling, animations and 
the building of a working model. 
 
After an initial research, which includes an investigation of the company, 
the competitors, the materials and the toys that can be finding in the 
market nowadays, the project started to be focused on the safety study 
and the user polls. It was a main requirement to prevent the accidents 
that children has with some toys. 
 
After that step, the design team needed to have creativity sessions to 
generate new ideas of toys and choose a definitive concept. The 
techniques used were Brainstorming and The Six Thinking Hats as is 
mentioned in points before. 
 
Once the project was following the right direction, being the concept 
chosen, it was time to start with the development of the working model. 
During the realization of this part, the designers found some measurement 
problems and had to fix them. 
 
As soon as the working model was finished, it was necessary to start with 
the virtual model and the planes. In this case, the design team found 
more dimension problems and also had to change measurements one 
more time. 
 
When the lasts parts were finished, it was time for the animations and the 
presentation. When that part is done, is possible to say that the project is 
finished. 
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The result of the process is a toy that included all the requirements 
specifications wanted at the beginning from the company and the 
design team. 
 
Although the goal was achieved, some planned points were impossible  
to complete due to the lack of time as well as a user poll for children and 
with the wood working model in order to investigate the use that the child 
would give to the toy.  
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The user data of the surveyed people look as follows, showing the 

number of people of each group in brackets: 

 

Age: 

 

21-30 (11)

31-40 (12)

41-50 (2)

51-60 (3)

61-70 (2)

 
Figure I.I. Age of polled people. 

Gender: 

 

Male (14)

Female (16)

 
Figure I.II. Gender of polled people. 

Employment status: 

 

Student (10)

Empoyed (11)

Unemployed (9)

 
Figure I.III. Employment status of polled people. 

Kinship: 

 

Figure I.IV. Kinship between polled people and kids. 

Nephew/niece (6)

Son/daughter (6)

Grandson/grandda

ughter (4)

Cousin/sister/brot

her (10)

Other (4)

Sector 6

 

Age of children: 

 

3 years (5)

4 years (10)

5 years (10)

6 years (4)

Other (1)

 
Figure I.V. Age of children. 

Gender of children: 

 

Male (18)

Female (12)

 
Figure I.VI. Gender of children. 
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The 6 quick and easy questions that the quiz contains are written below, 

showing the main answers briefly. Later, it will be indicated the number of 

people who answered each datum. 

 

 

1) What do you want from a toy? 
 

The adjectives used by the user were simple, safe, educational, playful 

and to be shared. 

 

2) What do you think about wooden toys? 
 

In this case, people answer that this kind of toys is classic, timeless, 

attractive and reminds the user of the good old times. 

 

3) What do you think about push toys? 
 

People said that these toys are educational, interactive, classic, cool 

curious to the child. 

 

4) Which colours does your child like? 
 

Orange, green, yellow, red, pink and blue were the mentioned colours. 

 

5) Do you think that your child likes wooden toys? 
 

More than half of the people interviewed said yes. 

 

6) Do you think that your child likes the push toys? 
 

The majority of the people said yes. 
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The questions of the user poll related with the parents and people who 

could buy toys for children are as follows:  

 

 

1) What do you want from a toy? 
 

50% say

educative

50% don't say

educative

 
Figure I.VII. People that want an educative toy. 

60% say simple

40% don't say

simple

 
Figure I.VIII. People that want a simple toy. 

40% say playful

60% don't say

playful

 
Figure I.IX. People that want a playful toy. 

20% say cheap

80%  don't say

cheap

 
Figure I.X. People that want a cheap toy. 

5% to be shared

95% don't say to

be shared

 
Figure I.XI. People that want a toy to be shared. 

30% say

attractive

70% don't say

attractive

 
Figure I.XII. People that want an attractive toy. 
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2) What do you think about wooden toys? 
 

80% say classic

20% don't say

classic

 
Figure I.XIII. People that consider wooden toys classic. 

80% say

reminisce d

20% don't say

reminisce d

 
Figure I.XIV.  People that consider wooden toys 

reminisced. 

40% say timeless

60% don't say

timeless

 
Figure I.XV. People that consider that wooden toys are 

timeless. 

 

 

 

3) What do you think about push toys? 
 

10% say cool

90% don't say

cool

 
Figure I.XVI. People that think a push toy is cool. 

20% say

educative

80% don't say

educative

 
Figure I.XVII. People that consider a push toy 

educative. 
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30% say classic

70% don't say

classic

 
Figure I.XVIII. People that think a push toy is classic. 

70% say curious

30% don't say

curious

 
Figure I.XIX. People that consider a push toy curious. 
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The questions of the user poll related with the children are as follows: 

 

 

1) Which colours do your children prefer? 
 

Blue

Red

Yellow

Green

Pink

Orange

 
Figure I.XX. Favourite colours of children. 

 
 

2) Does your child like wooden toys? 
 

Yes (60%)

No (40%)

 
Figure I.XXI. Kids that like wooden toys. 

 
 

3) Do children like push toys? 
 

Yes(80%)

No (20%)

 
Figure I.XXII. Children that like push toys. 
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Druckfehler, Maß- und Konstruktionsänderungen vorbehalten.  |  Ausgabe 2007 Verzahnungen und Getriebe V	 059

Kegelräder
Geradeverzahnt	aus	Hostaform	C	 	 |	 	 gespritzte	Ausführung
Eingriffswinkel	20°

Übersetzung 1:1Übersetzung 1:1

Übersetzung 1:2Übersetzung 1:2

Bestell-Nr.:	 Modul	 Zähne-	 BH7	 N	 D	 L	 F	 H	 A	 Z	 Gew.	 Werkstoff
per	Stück	 	 zahl	 	 	 	 	 	 	 	 	 [g]

P 051616-16 0,5 16  3  7,0  8,7  8,0  8,0  6,0 10,5  2,0 0,3 Hostaform C
P 101616-16 1,0 16  5 12,0 17,6 13,6 13,6  8,0 18,4  4,7 1,9 Hostaform C
P 103030-30 1,0 30  6 15,0 31,4 12,9 15,3  7,4 24,8  7,4 5,9 Hostaform C
P 151616-16 1,5 16  8 18,5 26,4 16,2 18,4 10,0 25,8  7,0 5,9 Hostaform C
P 201616-16 2,0 16 10 21,9 34,9 18,3 21,2  9,6 30,4 10,0 10,4 Hostaform C
P 251616-16 2,5 16 12 25,2 43,5 22,9 25,5 11,5 37,0 12,3 20,0 Hostafprm C
P 301616-16 3,0 16 14 28,8 52,3 25,8 29,2 13,2 43,0 13,8 32,0 Hostaform C
P 351616-16 3,5 16 18 33,3 61,4 28,1 33,1 14,4 49,5 15,8 50,0 Hostaform C
Ausführung: Bohrung ab Modul 1,5 spanabhebend bearbeitet!

Bestell-Nr.:	 Modul	 Zähne-	 BH7	 N	 D	 L	 F	 H	 A	 Z	 Gew.	 Werkstoff
per	Stück	 	 zahl	 	 	 	 	 	 	 	 	 [g]

P 101530-15 1,0 15  5 12,2 16,8 17,0 17,0 10,6 26,4  6,6   2,4 Hostaform C
P 101530-30 1,0 30  8 18,0 31,1 14,8 16,2  9,1 20,9  6,6   6,3 Hostaform C
P 151530-15 1,5 15  8 17,0 25,4 22,8 22,8 11,5 35,8 10,5   7,5 Hostaform C
P 151530-30 1,5 30 10 23,4 46,4 17,5 19,5  9,6 26,2 10,5  17,0 Hostaform C
P 201530-15 2,0 15 10 22,5 33,6 26,0 27,0 11,8 44,2 14,6  13,3 Hostaform C
P 201530-30 2,0 30 12 30,2 62,2 22,6 24,2 11,8 32,6 14,6  41,0 Hostaform C
P 251530-15 2,5 15 12 26,5 42,0 29,6 31,2 13,0 53,3 17,3  23,6 Hostaform C
P 251530-30 2,5 30 16 36,1 77,3 27,5 29,5 15,0 40,5 17,3  69,0 Hostaform C
P 301530-15 3,0 15 14 31,2 50,3 35,0 36,3 14,8 63,3 20,5  38,0 Hostaform C
P 301530-30 3,0 30 18 45,0 93,0 34,2 37,0 19,0 49,5 20,5 129,0 Hostaform C
Ausführung: Bohrung spanabhebend bearbeitet!



Wagener & Simon, WASI GmbH & Co. KG · Postfach 24 01 53 · D-42231 Wuppertal · � ++49 (0) 202 2632 - 0 · Fax ++49 (0) 202 2632 - 407

Senk-Holzschrauben
mit Schlitz
Slotted countersunk (flat) head wood screws

7,80 8,20 9,20 10,70

8,20 8,20 9,20 10,70

8,70 8,70 9,60 11,30 15,80 19,70

9,20 9,20 10,40 12,10 16,90 19,30 33,70 33,70

10,20 10,20 13,20 14,30 16,60 19,80 29,80 29,80

12,30 13,80 15,20 20,20 21,30 30,40 30,40 99,20

15,40 15,20 17,20 21,80 23,90 35,30 35,30 99,20

18,50 17,10 18,70 23,80 26,10 40,10 40,10 105,00

22,40 21,00 22,20 27,10 30,20 42,70 42,70

24,00 24,90 28,70 32,90 47,40 47,40 120,00

39,40 39,40 40,50 55,30 55,30 142,00

46,80 54,00 62,70 62,70

54,20 54,20 47,20 70,10 70,10 163,00

79,30 81,00 81,00 175,00

91,60 91,60 91,60 186,00

111,00 111,00 111,00 211,00

122,20 122,20 122,00 235,00

154,00 281,00

168,00 309,00

WASI - A2DIN 97

Senk-Holzschrauben mit Kreuzschlitz 
DIN 7997 lieferbar, siehe Seite 352.

dk 4,7 5,6 6,5 7,5 8,3 9,2 10,2 11 14,5

k 1,5 1,65 1,93 2,2 2,35 2,5 2,75 3 4

n 0,6 0,8 0,8 1 1 1,2 1,2 1,6 2

Preise in € per 100 Stück brutto, o. MWSt. Alle Maße in mm. Weitere Abmessungen auf Anfrage!

500 200 200 200 200 200 100 100 100

d 2,5 3,53 4,54 5,55 6 8

l 10

12

16

20

25
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40
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65
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Safety directive
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on the approximation of the laws of the Member States concerning the safety of toys
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COUNCIL DIRECTIVE

of 3 May 1988

on the approximation of the laws of the Member States concerning
the safety of toys

(88/378/EEC)

THE COUNCIL OF THE EUROPEAN COMMUNITIES,

Having regard to the Treaty establishing the European Economic
Community, and in particular Article 100A thereof,

Having regard to the proposal from the Commission (1),

In cooperation with the European Parliament (2),

Having regard to the opinion of the Economic and Social Committee (3),

Whereas the laws, regulations and administrative provisions in force in
the various Member States relating to the safety characteristics of toys
differ in scope and content; whereas such disparities are liable to create
barriers to trade and unequal conditions of competition within the
internal market without necessarily affording consumers in the
common market, especially children, effective protection against the
hazards arising from the products in question;

Whereas these obstacles to the attainment of an internal market in which
only sufficiently safe products would be sold should be removed;
whereas, for this purpose, the marketing and free movement of toys
should be made subject to uniform rules based on the objectives
regarding protection of consumer health and safety as set out in the
Council resolution of 23 June 1986 concerning the future orientation of
the policy of the European Economic Community for the protection and
promotion of consumer interests (4);

Whereas, to facilitate proof of conformity with the essential
requirements, it is necessary to have harmonized standards at
European level which concern, in particular, the design and composition
of toys so that products complying with them may be assumed to
conform to the essential requirements; whereas these standards
harmonized at European level are drawn up by private bodies and
must remain non-mandatory texts; whereas for that purpose the
European Committee for Standardization (CEN) and the European
Committee for Electrotechnical Standardization (CENELEC) are
recognized as the competent bodies for the adoption of harmonized
standards in accordance with the general guidelines for cooperation
between the Commission and those two bodies signed on 13
November 1984; whereas, for the purposes of this Directive, a
harmonized standard is a technical specification (European standard or
harmonization document) adopted by one or both of those bodies upon
a remit from the Commission in accordance with the provisions of
Council Directive 83/189/EEC of 28 March 1983 laying down a
procedure for the provision of information in the field of technical
standards and regulations (5), as last amended by the Act of
Accession of Spain and Portugal, and on the basis of the general
guidelines;

▼B
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Whereas, in accordance with the Council resolution of 7 May 1985 on a
new approach to technical harmonization and standards (1), the harmo
nization to be achieved should consist in establishing the essential safety
requirements to be satisfied by all toys if they are to be placed on the
market;

Whereas, in view of the size and mobility of the toy market and the
diversity of the products concerned, the scope of this Directive should
be determined on the basis of a sufficiently broad definition of ‘toys’;
whereas, nevertheless, it should be made clear that some products are
not to be regarded as toys for the purposes of this Directive either
because they are not in fact intended for children or because they call
for supervision or special conditions of use;

Whereas toys placed on the market should not jeopardize the safety
and/or health either of users or of third parties; whereas the standard
of safety of toys should be determined in relation to the criterion of the
use of the product as intended, but allowance should also be made for
any foreseeable use, bearing in mind the normal behaviour of children
who do not generally show the same degree of care as the average adult
user;

Whereas the standard of safety of the toy must be considered when it is
marketed, bearing in mind the need to ensure that this standard is
maintained throughout the foreseeable and normal period of use of
the toy;

Whereas compliance with the essential requirements is likely to
guarantee consumer health and safety; whereas all toys placed on the
market must comply with these requirements and, if they do, no
obstacle must be put in the way of their free movement;

Whereas toys may be presumed to comply with these essential
requirements where they are in conformity with the harmonized
standards, reference numbers of which have been published in the
Official Journal of the European Communities;

Whereas toys that conform to a model approved by an approved body
may also be regarded as complying with the essential requirements;
whereas such conformity must be certified by the affixing of a
European mark;

Whereas certification procedures must be established to define the way
in which national approved bodies have to approve models of toys not
in conformity with standards and issue type-examination certificates for
them and for toys in conformity with standards, a model of which is
submitted to them for approval;

Whereas adequate information for the Member States, the Commission
and all the approved bodies must be provided for at the various stages
of the certification and inspection procedures;

Whereas Member States must appoint bodies, called ‘approved bodies’,
for the purposes of applying the system introduced for toys; whereas
adequate information on these bodies must be provided and they must
all comply with minimum criteria for their approval;

Whereas cases might arise where a toy does not satisfy the essential
safety requirements; whereas, in such cases, the Member State which
ascertains this fact must take all appropriate measures to withdraw the
products from the market or to prohibit their being placed on the
market; whereas a reason must be given for this decision and, where
the reason is a shortcoming in the harmonized standards, these, or a part
thereof, must be withdrawn from the list published by the Commission;

Whereas the Commission is to ensure that the harmonized European
standards in all the areas covered by the essential requirements listed in
Annex II are drawn up in sufficient time to enable Member States to

▼B
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adopt and publish the necessary provisions by 1 July 1989; whereas the
national provisions adopted on the basis of this Directive should conse
quently become effective on 1 January 1990;

Whereas provision must be made for suitable action to be taken against
anyone wrongfully affixing a mark of conformity;

Whereas checks on the safety of toys already on the market must be
carried out by the competent authorities of the Member States;

Whereas, for some categories of toys that are particularly dangerous or
intended for very young children, warnings or details of precautions to
be taken must also be given;

Whereas the Commission must receive regular information on activities
carried out under this Directive by the approved bodies;

Whereas those to whom any decision taken under this Directive is
addressed must know the reason for that decision and the remedies
open to them;

Whereas the opinion of the Scientific Advisory Committee for the
evaluation of the toxicity and ecotoxicity of chemical compounds has
been taken into account with respect to the health-based limits of bioa
vailability of metallic compounds in toys to children,

HAS ADOPTED THIS DIRECTIVE:

Article 1

1. This Directive shall apply to toys. A ‘toy’ shall mean any product
or material designed or clearly intended for use in play by children of
less than 14 years of age.

2. The products listed in Annex I shall not be regarded as toys for
the purposes of this Directive.

Article 2

1. Toys may be placed on the market only if they do not jeopardize
the safety and/or health of users or third parties when they are used as
intended or in a foreseeable way, bearing in mind the normal behaviour
of children.

2. In the condition in which it is placed on the market, taking
account of the period of foreseeable and normal use, a toy must meet
the safety and health conditions laid down in this Directive.

3. For the purposes of this Directive, the expression ‘placed on the
market’ shall cover both sale and distribution free of charge.

Article 3

Member States shall take all steps necessary to ensure that toys cannot
be placed on the market unless they meet the essential safety
requirements set out in Annex II.

Article 4

Member States shall not impede the placing on the market on their
territory of toys which satisfy the provisions of this Directive.

▼B
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Article 5

▼M1
1. Member States shall presume that toys bearing the CE marking
laid down in Article 11 comply with all the provisions of this Directive,
including the conformity assessment procedures referred to in Articles 8,
9 and 10.

Conformity of toys with the national standards which transpose the
harmonized standards the reference numbers of which have been
published in the Official Journal of the European Communities shall
result in a presumption of conformity to the essential safety
requirements referred to in Article 3. Member States shall publish the
reference numbers of such national standards.

▼B
2. Member States shall presume that toys in respect of which the
manufacturer has not applied the standards referred to in paragraph 1, or
has applied them only in part, or for which no such standards exist,
satisfy the essential requirements referred to in Article 3 where, after
receipt of an EC type-examination certificate, their conformity with the
approved model has been certified by the affixation of the ►M1 CE
marking ◄.

▼M1
3. (a) Where the toys are subject to other Directives covering other

aspects and which also provide for the affixing of the CE
marking, the latter shall indicate that the toys in question
are also presumed to conform to the provisions of those
other Directives.

(b) However, where one or more of these Directives allow the
manufacturer, during a transitional period, to choose which
arrangements to apply, the CE marking shall indicate
conformity only to the Directives applied by the manu
facturer. In this case, particulars of the Directives applied,
as published in the Official Journal of the European Commu
nities, must be given in the documents, notices or instructions
required by the Directives and accompanying such toys or,
failing that, on their packaging.

▼B

Article 6

1. Where a Member State or the Commission considers that the
harmonized standards referred to in Article 5 (1) do not entirely
satisfy the essential requirements referred to in Article 3, the
Commission or the Member State shall refer the matter to the
Standing Committee set up under Directive 83/189/EEC, hereinafter
referred to as ‘the committee’, setting out its reasons. The committee
shall issue an opinion as a matter of urgency.

After receiving the committee's opinion, the Commission shall notify
the Member States whether or not the standards concerned or a part
thereof have to be withdrawn from the publications referred to in
Article 5 (1).

2. The Commission shall inform the European standardization body
concerned and, if necessary, issue a new standardization brief.

Article 7

1. Where a Member State ascertains that toys bearing the ►M1 CE
marking ◄ which are used as intended or in accordance with Article 2
are likely to jeopardize the safety and/or health of consumers and/or
third parties, it shall take all appropriate measures to withdraw the

▼B
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products from the market, or to prohibit or restrict their placing on the
market. The Member State shall inform the Commission immediately of
this measure and indicate the reasons for its decision, stating in
particular whether the non-compliance results from:

(a) failure to meet the essential requirements referred to in Article 3, if
the toy does not meet the standards referred to in Article 5 (1);

(b) incorrect application of the standards referred to in Article 5 (1);

(c) shortcomings in the standards referred to in Article 5 (1).

2. The Commission shall enter into consultation with the parties
concerned as soon as possible. Where, after such consultation, the
Commission finds that any measure as referred to in paragraph 1 is
justified, it shall forthwith so inform the Member State that took the
action and the other Member States. Where the decision referred to in
paragraph 1 is attributed to shortcomings in the standards, the
Commission, after consulting the parties concerned, shall bring the
matter before the Committee within two months if the Member State
which has taken the measures intends to maintain them and shall initiate
the procedures referred to in Article 6.

3. Where the toy which does not comply with the requirements bears
the ►M1 CE marking ◄, the competent Member State shall take
appropriate measures and inform the Commission, which shall inform
the other Member States.

▼C1
__________

▼B

Article 8

1. (a) Before being placed on the market, toys manufactured in
accordance with the harmonized standards referred to in
Article 5 (1) must have affixed to them the ►M1 CE
marking ◄ by which the manufacturer or his authorized rep
resentative established within the Community confirms that
the toys comply with those standards;

(b) The manufacturer or his authorized representative established
within the Community shall keep the following information
available for inspection:

— a description of the means (such as the use of a test report
or technical file) whereby the manufacturer ensures
conformity of production with the standards referred to
in Article 5 (1) and, as appropriate: an EC type-certificate
drawn up by an approved body; copies of the documents
the manufacturer has submitted to the approved body; a
description of the means whereby the manufacturer
ensures conformity with the approved model,

— the addresses of the places of manufacture and storage,

— detailed information concerning the design and manu
facture.

Where neither the manufacturer nor his authorized represen
tative are established within the Community, the above obli
gation to keep a dossier available shall be the responsibility of
the person who places the toy on the Community market.

2. (a) Toys which do not conform in whole or in part to the
standards referred to in Article 5 (1) must have affixed to
them, before being placed on the market, the ►M1 CE
marking ◄ by which the manufacturer or his authorized rep
resentative established within the Community confirms that

▼B
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the toy concerned conforms to the model examined in
accordance with the procedures laid down in Article 10
which an approved body has stated complies with the
essential requirements referred to in Article 3;

(b) the manufacturer or his authorized representive established
within the Community shall keep the following information
available for inspection:

— a detailed description of manufacture,

— a description of the means (such as the use of a test report
or technical file) whereby the manufacturer ensures
conformity with the approved model

— the addresses of the places of manufacture and storage,

— copies of the documents the manufacturer has submitted
to an approved body in accordance with Article 10 (2),

— the test certificate for the sample or a certified copy
thereof.

Where neither the manufacturer nor his authorized represen
tative is established within the Community, the above obli
gation to keep a dossier available shall be the responsibility of
the person who places the toy on the market in the
Community.

3. In the event of non-observance of the obligations laid down in
paragraphs 1 (b) and 2 (b), the competent Member State shall take
appropriate measures to ensure that those obligations are observed.

Where non-observance of the obligations is obvious, it may in particular
require the manufacturer or his authorized representative established
within the Community to have a test performed at his own expense
within a specified period by an approved body in order to verify
compliance with the harmonized standards and essential safety
requirements.

Article 9

1. The minimum criteria which Member States must meet in order to
appoint the approved bodies referred to in this Directive are contained
in Annex III.

▼M1
2. Member States shall notify the Commission and the other Member
States of the bodies which they have appointed to carry out the EC
type-examination referred to in Article 8 (2) and Article 10 together
with the specific tasks which these bodies have been appointed to carry
out and the identification numbers assigned to them beforehand by the
Commission.

The Commission shall publish in the Official Journal of the European
Communities a list of the notified bodies with their identication number
and the tasks for which they have been notified. The Commission shall
ensure that this list is kept up to date.

▼B
3. A Member State which has approved a body shall withdraw
approval if it finds that the body no longer meets the criteria listed in
Annex III. It shall forthwith inform the Commission thereof.

Article 10

1. EC type-examination is the procedure by which an approved body
ascertains and certifies that a model of a toy satisfies the essential
requirements referred to in Article 3.

▼B
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2. The application for EC type-examination shall be lodged with an
approved body by the manufacturer or by his authorized representative
established within the Community.

The application shall include:

— a description of the toy,

— the name and address of the manufacturer or of his authorized
representative or representatives, and the place of manufacture of
the toy,

— comprehensive manufacturing and design data; and shall be accom
panied by a model of the toy to be manufactured.

3. The approved body shall carry out the EC type-examination in the
manner described below:

— it shall examine the documents supplied by the applicant and
establish whether they are in order,

— it shall check that the toy would not jeopardize safety and/or health,
as provided for in Article 2,

— it shall carry out the appropriate examinations and tests — using as
far as possible the harmonized standards referred to in Article 5 (1)
— in order to check whether the model meets the essential
requirements referred to in Article 3,

— it may ask for further examples of the model.

4. If the model complies with the essential requirements referred to in
Article 3, the approved body shall draw up an EC type-examination
certificate which shall be notified to the applicant. This certificate shall
state the conclusions of the examination, indicate any conditions
attaching to it and be accompanied by the descriptions and drawings
of the approved toy.

The Commission, the other approved bodies and the other Member
States may obtain on request a copy of the certificate and, on
reasoned request, a copy of the design and manufacturing schedule
and the reports on the examinations and tests carried out.

5. An approved body which refuses to issue an EC type-examination
certificate shall so inform the Member State which approved it and the
Commission, giving the reasons for refusal.

Article 11

1. The ►M1 CE marking ◄ referred to in Articles 5, 7 and 8 and
the name and/or trade name and/or mark and address of the manu
facturer or his authorized representative or the importer into the
Community shall as a rule be affixed either to the toy or on the
packaging in a visible, easily legible and indelible form. In the case
of small toys and toys consisting of small parts these particulars may be
affixed in the same way to the packaging, to a label or to a leaflet.
Where the said particulars are not affixed to the toy, the consumer's
attention must be drawn to the advisability of keeping them.

▼M1
2. The CE conformity marking shall consist of the initials ‘CE’taking
the form of the specimen given in Annex V.

3. The affixing of markings on the toys which are likely to deceive
third parties as to the meaning and form of the CE marking shall be
prohibited. Any other marking may be affixed to the toys, their
packaging or a label provided that the visibility and legibility of the
EC marking is not thereby reduced.

▼B
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4. The particulars referred to in paragraph 1 may be abbreviated
provided that the abbreviation enables the manufacturer, his authorized
representative or the importer into the Community to be identified.

5. Annex IV sets out the warnings and indications of precautions to
be taken during use that have to be given for certain toys. Member
States may require that these warnings and precautions, or some of
them, together with the information specified in paragraph 4, be given
in their own national language or languages when the toys are placed on
the market.

Article 12

1. Member States shall take the necessary measures to ensure that
sample checks are carried out on toys which are on their market, so as
to verify their conformity with this Directive.

The authority responsible for inspection:

— shall obtain access, on request, to the place of manufacture or
storage and to the information referred to in Article 8 (1) (b) and
(2) (b),

— may ask the manufacturer, his authorized representative or the
person responsible for marketing the toy established within the
Community to supply the information as provided for in Article 8
(1) (b) and (2) (b) within a period specified by the Member State,

— may select a sample and take it away for examination and testing.

▼M1
1a. Without prejudice to Article 7:

(a) where a Member State establishes that the CE marking has been
affixed unduly, the manufacturer or his authorized representative
established within the Community shall be obliged to make the
product conform as regards the provisions concerning the CE
marking and to end the infringement under the conditions
imposed by the Member State;

(b) where non-conformity continues, the Member State must take all
appropriate measures to restrict or prohibit the placing on the
market of the product in question or to ensure that it is
withdrawn from the market in accordance with the procedures
laid down in Article 7.

▼B
2. Every three years, Member States shall send the Commission a
report on the application of this Directive.

3. The Member States and the Commission shall take the necessary
measures to guarantee confidentiality with regard to the forwarding of
the copies relating to the EC type-examination referred to in Article 10
(4).

Article 13

Member States shall regularly inform the Commission of the activities
carried out in pursuance of this Directive by the bodies they have
approved so that the Commission may ensure that the inspection
procedures are implemented correctly and without discrimination.

Article 14

Any decision taken pursuant to this Directive and involving restrictions
on the placing of the toy on the market shall state the exact grounds on
which it is based. It shall be notified at the earliest opportunity to the
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party concerned, who shall at the same time be informed of the
remedies available to him under the laws in force in the Member
State in question and of the time limits applying to such remedies.

Article 15

1. Member States shall adopt and publish by 30 June 1989 the
provisions necessary to comply with this Directive. They shall
forthwith inform the Commission thereof.

They shall apply these provisions from 1 January 1990.

2. Member States shall communicate to the Commission the texts of
the provisions of national law which they adopt in the field covered by
this Directive.

Article 16

This Directive is addressed to the Member States.

▼B
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ANNEX I

PRODUCTS NOT REGARDED AS TOYS FOR THE PURPOSE OF THIS
DIRECTIVE

(Article 1 (1))

1. Christmas decorations

2. Detailed scale models for adult collectors

3. Equipment intended to be used collectively in playgrounds

4. Sports equipment

5. Aquatic equipment intended to be used in deep water

6. Folk dolls and decorative dolls and other similar articles for adult collectors

7. ‘Professional’ toys installed in public places (shopping centres, stations, etc.)

8. Puzzles with more than 500 pieces or without picture, intended for specialists

9. Air guns and air pistols

10. Fireworks, including percussion caps (1)

11. Slings and catapults

12. Sets of darts with metallic points

13. Electric ovens, irons or other functional products operated at a nominal
voltage exceeding 24 volts

14. Products containing heating elements intended for use under the supervision
of an adult in a teaching context

15. Vehicles with combustion engines

16. Toy steam engines

17. Bicycles designed for sport or for travel on the public highway

18. Video toys that can be connected to a video screen, operated at a nominal
voltage exceeding 24 volts

19. Babies' dummies

20. Faithful reproductions of real fire arms

21. Fashion jewellery for children
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ANNEX II

ESSENTIAL SAFETY REQUIREMENTS FOR TOYS

I. GENERAL PRINCIPLES

1. In compliance with the requirements of Article 2 of the Directive, the users
of toys as well as third parties must be protected against health hazards and
risk of physical injury when toys are used as intended or in a forseeable way,
bearing in mind the normal behaviour of children. Such risks are those:

(a) which are connected with the design, construction or composition of the
toy;

(b) which are inherent in the use of the toy and cannot be completely
eliminated by modifying the toy's construction and composition
without altering its function or depriving it of its essential properties.

2. (a) The degree of risk present in the use of a toy must be commensurate
with the ability of the users, and where appropriate their supervisors, to
cope with it. This applies in particular to toys which, by virtue of their
functions, dimensions and characteristics, are intended for use by
children of under 36 months.

(b) To observe this principle, a minimum age for users of toys and/or the
need to ensure that they are used only under adult supervision must be
specified where appropriate.

3. Labels on toys and/or their packaging and the instructions for use which
accompany them must draw the attention of users or their supervisors fully
and effectively to the risks involved in using them and to the ways of
avoiding such risks.

II. PARTICULAR RISKS

1. Physical and mechanical properties

(a) Toys and their parts and, in the case of fixed toys, their anchorages,
must have the requisite mechanical strength and, where appropriate,
stability to withstand the stresses to which they are subjected during
use without breaking or becoming liable to distortion at the risk of
causing physical injury.

(b) Accessible edges, protrusions, cords, cables and fastenings on toys must
be so designed and constructed that the risks of physical injury from
contact with them are reduced as far as possible.

(c) Toys must be so designed and constructed as to minimize the risk of
physical injury which could be caused by the movement of their parts.

(d) Toys, and their component parts, and any detachable parts of toys which
are clearly intended for use by children under 36 months must be of
such dimensions as to prevent their being swallowed and/or inhaled.

(e) Toys, and their parts and the packaging in which they are contained for
retail sale must not present risk of strangulation or suffocation.

(f) Toys intended for use in shallow water which are capable of carrying or
supporting a child on the water must be designed and constructed so as
to reduce as far as possible, taking into account the recommended use of
the toy, any risk of loss of buoyancy of the toy and loss of support
afforded to the child.

(g) Toys which it is possible to get inside and which thereby constitute an
enclosed space for occupants must have a means of exit which the latter
can open easily from the inside.

(h) Toys conferring mobility on their users must, as far as possible, incor
porate a braking system which is suited to the type of toy and is
commensurate with the kinetic energy developed by it. Such a system
must be easy for the user to operate without risk of ejection or physical
injury for the user or for third parties.

(i) The form and composition of projectiles and the kinetic energy they may
develop when fired from a toy designed for that purpose must be such
that, taking into account the nature of the toy, there is no unreasonable
risk of physical injury to the user or to third parties.
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(j) Toys containing heating elements must be so constructed as to ensure
that:

— the maximum temperature of any accessible surfaces does not cause
burns when touched,

— liquids and gases contained within toys do not reach temperatures or
pressures which are such that their escape from a toy, other than for
reasons essential to the proper functioning of the toy, might cause
burns, scalds or other physical injury.

2. Flammability

(a) Toys must not constitute a dangerous flammable element in the child's
environment. They must therefore be composed of materials which:

1. do not burn if directly exposed to a flame or spark or other potential
seat of fire; or

2. are not readily flammable (the flame goes out as soon as the fire
cause disappears); or

3. if they do ignite, burn slowly and present a low rate of spread of the
flame; or

4. irrespective of the toy's chemical composition, are treated so as to
delay the combustion process.

Such combustible materials must not constitute a risk of ignition for
other materials used in the toy.

(b) Toys which, for reasons essential to their functioning, contain dangerous
substances or ►M2 mixtures ◄ as defined in Council Directive
67/548/EEC (1), in particular materials and equipment for chemistry
experiments, model assembly, plastic or ceramic moulding, enamelling,
photography or similar activities, must not contain, as such, substances
or ►M2 mixtures ◄ which may become flammable due to the loss of
non-flammable volatile components.

(c) Toys must not be explosive or contain elements or substances likely to
explode when used as specified in Article 2 (1) of the Directive. This
provision does not apply to toy percussion caps, for which reference
should be made to point 10 of Annex I and the related footnote.

(d) Toys and, in particular, chemical games and toys, must not contain as
such substances or ►M2 mixtures ◄:

— which, when mixed, may explode:

— through chemical reaction, or through heating,

— when mixed with oxidizing substances,

— which contain volatile components which are flammable in air and
liable to form flammable or explosive vapour/air mixture.

3. Chemical properties

1. Toys must be so designed and constructed that, when used as specified
in Article 2 (1) of the Directive, they do not present health hazards or
risks of physical injury by ingestion, inhalation or contact with the skin,
mucous tissues or eyes.

They must in all cases comply with the relevant Community legislation
relating to certain categories of products or to the prohibition, restriction
of use or labelling of certain dangerous substances and ►M2
mixtures ◄.

2. In particular, for the protection of children's health, bioavailability
resulting from the use of toys must not, as an objective, exceed the
following levels per day:

0,2 μg for antimony,

0,1 μg for arsenic,

25,0 μg for barium,

0,6 μg for cadmium,
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0,3 μg for chromium,

0,7 μg for lead,

0,5 μg for mercury,

5,0 μg for selenium,

or such other values as may be laid down for these or other substances
in Community legislation based on scientific evidence.

The bioavailability of these substances means the soluble extract having
toxicological significance.

3. Toys must not contain dangerous substances or ►M2 mixtures ◄
within the meaning of Directives 67/548/EEC and 88/379/EEC (1) in
amounts which may harm the health of children using them. At all
events it is strictly forbidden to include, in a toy, dangerous substances
or ►M2 mixtures ◄ if they are intended to be used as such while the
toy is being used.

However, where a limited number of substances or ►M2 mixtures ◄
are essential to the functioning of certain toys, in particular materials and
equipment for chemistry experiments, model assembly, plastic or
ceramic moulding, enamelling, photography or similar activities, they
are permitted up to a maximum concentration level to be defined for
each substance or ►M2 mixture ◄ by mandate to the European
Committee for Standardization (CEN) according to the procedure of
the committee set up by Directive 83/189/EEC, provided the permitted
substances and ►M2 mixtures ◄ comply with the Community classi
fication rules in respect of labelling, without prejudice to point 4 of
Annex IV.

4. Electrical properties

(a) Electric toys must not be powered by electricity of a nominal voltage
exceeding 24 volts and no part of the toy may exceed 24 volts.

(b) Parts of toys which are connected to, or liable to come into contact with
a source of electricity capable of causing electric shock, together with
the cables or other conductors through which electricity is conveyed to
such parts, must be properly insulated and mechanically protected so as
to prevent the risk of such shock.

(c) Electric toys must be so designed and constructed as to ensure that the
maximum temperatures reached by all directly accessible surfaces are
not such as to cause burns when touched.

5. Hygiene

Toys must be so designed and manufactured as to meet the requirements of
hygiene and cleanliness in order to avoid any risk of infection, sickness and
contamination.

6. Radioactivity

Toys must not contain radioactive elements or substances in forms or
proportions likely to be detrimental to a child's health. Council Directive
80/836/Euratom shall apply (2).
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ANNEX III

CONDITIONS TO BE FULFILLED BY THE APPROVED BODIES

(Article 9 (1))

The bodies designated by the Member States must fulfil the following minimum
conditions:

1. availability of personnel and of the necessary means and equipment;

2. technical competence and professional integrity of personnel;

3. independence, in carrying out the tests, preparing the reports, issuing the
certificates and performing the surveillance provided for in this Directive,
of staff and technical personnel in relation to all circles, groups or persons
directly or indirectly concerned with toys;

4. maintenance of professional secrecy by personnel;

5. subscription of a civil liability insurance unless that liability is covered by the
state under national law.

Fulfilment of the conditions under 1 and 2 shall be verified at intervals by the
competent authorities of the Member States.
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ANNEX IV

WARNINGS AND INDICATIONS OF PRECAUTIONS TO BE TAKEN
WHEN USING TOYS

(Article 11 (5))

Toys must be accompanied by appropriate clearly legible warnings in order to
reduce inherent risks in their use as described in the essential requirements, and
specifically:

1. Toys not intended for children under 36 months

Toys which might be dangerous for children under 36 months of age shall
bear a warning, for example: ‘Not suitable for children under 36 months’ or
‘Not suitable for children under three years’ together with a brief indication,
which may also appear in the instructions for use, of the specific risks calling
for this restriction.

This provision does not apply to toys which, on account of their function,
dimensions, characteristics, properties or other cogent grounds, are manifestly
unsuitable for children under 36 months.

2. Slides, suspended swings and rings, trapezes, ropes and similar toys
attached to a crossbeam

Such toys shall be accompanied by instructions drawing attention to the need
to carry out checks and maintenance of the main parts (suspensions, fixings,
anchorages, etc.) at intervals, and pointing out that, if these checks are not
carried out, the toy may cause a fall or overturn.

Instructions must also be given as to correct assembly of the toy, indicating
those parts which can present dangers if it is incorrectly assembled.

3. Functional toys

Functional toys or their packaging shall bear the marking ‘Warning: to be
used under the direct supervision of an adult’.

In addition, these toys shall be accompanied by directions giving working
instructions as well as the precautions to be taken by the user, with the
warning that failure to take these precautions would expose the user to the
hazards — to be specified — normally associated with the appliance or
product of which the toy is a scale model or an imitation. It will also be
indicated that the toy must be kept out of the reach of very young children.

‘Functional toys’ means toys which are used in the same way as, and are
often scale models of, appliances or installations intended for adults.

4. Toys containing inherently dangerous substances or ►M2 mixtures ◄.
Chemical toys

(a) Without prejudice to the application of the provisions laid down in
Community directives on the classification, packaging and labelling of
dangerous substances or ►M2 mixtures ◄, the instructions for use of
toys containing inherently dangerous substances or ►M2 mixtures ◄
shall bear a warning of the dangerous nature of these substances or ►M2
mixtures ◄ and an indication of the precautions to be taken by the user
in order to avoid hazards associated with them, which shall be specified
concisely according to the type of toy. The first aid to be given in the
event of serious accidents resulting from the use of this type of toy shall
also be mentioned. It shall also be stated that the toys must be kept out of
reach of very young children.

(b) In addition to the instructions provided for in (a), chemical toys shall bear
the following marking on their packaging:

‘Warning: for children over (1) years of age only. For use under adult
supervision’.

In particular, the following are regarded as chemical toys: chemistry sets,
plastic embedding sets, miniature workshops for ceramics, enamelling or
photography and similar toys.

5. Skates and skateboards for children

If these products are offered for sale as toys they shall bear the marking:
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‘Warning: protective equipment should be worn’.

Moreover, the instructions for use shall contain a reminder that the toy must
be used with caution, since it requires great skill, so as to avoid falls or
collisions causing injury to the user and third parties. Some indication shall
also be given as to recommended protective equipment (helmets, gloves,
knee-pads, elbow-pads, etc.).

6. Toys intended for use in water

The toys intended for use in water defined in Section II. 1 (f) of Annex II
shall contain the warning in accordance with CEN's brief to adapt standard
EN/71, parts 1 and 2:

‘Warning! Only to be used in water in which the child is within its depth and
under supervision’.
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ANNEX V

CE CONFORMITY MARKING

— The CE conformity marking shall consist of the initials ‘CE’ taking the
following form:

— If the CE marking is reduced or enlarged the proportions given in the above
graduated drawing must be respected.

— The various components of the CE marking must have substantially the same
vertical dimension, which may not be less that 5 mm.
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APPENDIX V 

Anthropometry of the hand 

 



Anthropometry of the hand 

Data from the anthropometric study of the hands of the kids are shown on this 

table. 

 

 

 

 

*Distances from the center of the junction between the hand and wrist to the 

four finger joints. From left to right. 

Age Child 

Distance 

between  

thum and 

little finger 

(mm) 

Vertical 
dimensión 
of the hand 
(mm) 

Distance 

between wrist 

and fingers* 

(mm) 

Width of 

the 

hand’s 

cavity 

(mm) 

Length 

of the 

hand’s 

cavity 

(mm) 

Depth of 

the 

hand’s 

cavity 

1 

1 90 85 38 49 49 43 37 49 40 

2 90 82 37 56 51 45 39 50 39 

2 

3 90 83 39 54 53 45 41 49 39 

4 93 86 40 55 55 46 45 53 41 

5 98 90 38 56 56 47 44 54 44 

3 

6 98 92 41 55 56 49 44 54 46 

7 105 95 41 58 58 49 43 56 47 

8 110 98 40 59 59 50 47 59 48 

4 

9 115 107 42 58 58 52 46 59 47 

10 119 112 44 61 61 51 48 57 48 


