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Resumen.- El torno copiador para 
madera es una máquina herramienta que 
permite realizar una réplica de una figura  
las veces que se demande, siguiendo el 
perfil de una plantilla o patrón. Esta 
aplicación es muy útil en la fabricación de 
muebles en donde se requiere de  la 
producción en serie de algunos elementos 
como: partes de mesas, sillas, pilares 
decorativos, entre otros. Su manipulación 
es sencilla, esto permite que el operario 
realice su trabajo sin mayores dificultades, 
además posee una botonera de control para 
desbaste transversal que evita el contacto 
directo con la herramienta de corte, 
previniendo así posibles lesiones o 
cortaduras a las que se expone una persona 
al realizar este trabajo en forma manual. 

I. INTRODUCCIÓN 

La provincia de Imbabura, dentro de 
ella la parroquia de San Antonio de Ibarra 
se ha caracterizado por la elaboración de 
muebles y artesanías en madera. Sus 
productores utilizan como medio para la 
obtención de figuras cilíndricas y 
redondeadas, un torno para madera de 
operación manual, cuyo  manejo requiere 
de la sujeción de la herramienta de corte 
con las manos mientras la madera gira a 
grandes velocidades. 

Este proceso ha presentado varios 
inconvenientes como: lesiones, cortaduras, 
errores en las dimensiones de las figuras y 
falta de uniformidad en elementos que 
deben tener las mismas características 
debido a que resultado final  depende 
directamente de la habilidad de la persona 
que realiza el torneado. 

Las máquinas eléctricas funcionan a 
velocidades que requieren pericia, mucha 
atención y concentración; los filos y la 
velocidad representan un gran peligro para 
los inexpertos o distraídos. Para lograr 
artesanías en madera cuya superficie sea 
suave al tacto, es necesario usa 
herramientas “bien afiladas” que suelen 
herirlos. [1] 

Los accidentes ocurren también por 
defectos naturales de la madera. En el 
estudio realizado (Ancona & Castillo, 
2011) los artesanos mencionan que a veces 
la madera trae una rajadura en el centro, si 
cortan un pedazo con este defecto y lo 
colocan en el torno eléctrico, al girar y 
tornear, se puede romper, salir despedido y 
golpear a quien se encuentre cercano. 

Otros países cuentan con tecnologías 
capaces de realizar este trabajo en forma 
automática y precisa pero la adquisición de 
esta maquinaria, no es factible debido a su 
costo, mantenimiento y los conocimientos 
específicos que se requieren para su puesta 
en marcha. Por ello nace la necesidad de 
implementar nuevos mecanismos que 
permitan facilitar el proceso.  

La utilización de un torno copiador de 
madera semiautomático, se adapta a todas 
esas necesidades, permite obtener 
elementos con dimensiones requeridas y 
uniformidad sin mayor dificultad, siendo 
esto un beneficio para lograr la satisfacción 
del cliente. 

II. TORNO COPIADOR 

Es una máquina herramienta que 
mediante el uso de dispositivos mecánicos 
y electrónicos permite realizar el torneado 
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Abstract.-the wood copying lathe is a 
machine tool which allows a replica of a 
figure for the times that you demand, 
following the profile of a template or 
pattern. This application is very useful in 
the manufacture of furniture where is 
required in the production of some 
elements such as: parts of tables, chairs, 
decorative pillars, among others. Its 
handling is simple, this allows operator to 
perform their work without any difficulty, 
in addition it has a control button for 
transverse roughing that prevents direct 
contact with the cutting tool, preventing 
potential injuries or cuts a person is 
exposed to when performing this work 
manually. 

I. INTRODUCTION 

The province of Imbabura, in the 
parish of San Antonio de Ibarra has been 
characterized by the production of furniture 
and handicrafts in wood. Their producers 
used as means for obtaining of cylindrical 
and rounded figures, a manual operation 
wood lathe, whose operation requires the 
attachment of the cutter with hands while 
wood turning at high speeds. 

This process has presented several 
drawbacks as: injuries, cuts, errors in the 
size of the figures and lack of uniformity in 
elements that must have the same 
characteristics as final result directly 
depends on the skill of the person doing the 
turning. 

Electric machines operate at speeds 
that require expertise, attention and 
concentration; edges and speed represent a 

great danger for the inexperienced or 
distracted. "Sharp" tools that tend to hurt 
them is necessary use for handicrafts in 
wood whose surface is soft to the touch. 
[1]. 

The accidents also occur by natural 
defects of wood. In the study  (Ancona & 
Castillo, 2011) artisans mentioned that 
sometimes the wood brings a crack in the 
Center, if you cut a piece with this defect 
and place it in the electric winch, by 
turning and turning, you can break, 
throwback and beating who is close. 

Other countries have technology 
capable of performing this work 
automatically and accurately but the 
acquisition of this machinery is not feasible 
due to its cost, maintenance and specific 
knowledge required to put in place. Thus 
was born the need to implement new 
mechanisms that will facilitate the process. 

The use of a semi-automatic copying 
lathe of wood, adapts to all those needs, 
allows elements with required dimensions 
and consistency without major difficulty, 
this being a benefit to achieve customer 
satisfaction. 

II. COPIER LATHE 

It is a machine tool which allows 
turning, following the profile of a template 
until you get as a result equal to guide 
replica using mechanical and electronic 
devices. Usually used in works of wood, 
marble or metal with little excess material. 
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IV. PARAMETERS INVOLVED IN 
THE TURNING 

The characteristics of the machine tool 
or cutting edge and the work piece define 
the value they can take certain variables of 
the machining process. [3] 

For each operation, a process 
scheduler must select appropriate tools and 
optimum use of them. At this stage 
preferentially decisions are based on 
intuition or trial and error, and obviously 
on the experience accumulated over time. 

This stage of the planning process 
considers the definition of the following 
parameters: [4] 

– Appropriate tool (geometry, material 
fixing system) 

– Cutting speed (Vc) and the rotation (n) 
of the piece 

– Feed per revolution (fn) or the feed rate 
of the tool 

– Depth of cut (ap). 

Spindle speeds 

The rotation speed of the timber may 
vary according to the turning operation 
being performed, the diameter and length 
of the piece. Usually it is working with 
available speeds ranging from 400 rpm to 
2,500 rpm. 

The following tables show 
recommended speeds. 

TABLE I: Recommended speeds for 
turning wood, air technique [5] 

VELOCIDADES PARA TORNEADO AL AIRE 

DIÁMETROS 
ALTURAS 

2 in. 
(50 mm) 

3 in. 
(75 mm) 

4 in. 
(100 mm) 

8 in.  (200 mm) 1250 rpm 1200 rpm 1000 rpm 

10 in. (255 mm) 1000 rpm 900 rpm 800 rpm 

12 in. (305 mm) 850 rpm 750 rpm 650 rpm 

14 in. (355 mm) 750 rpm 650 rpm 575 rpm 

16 in. (405 mm) 650 rpm 575 rpm 500 rpm 

18 in. (460 mm) 600 rpm 500 rpm 400 rpm 

Table II: Recommended speeds for turning wood, 
technique between centres  [5] 

 
VELOCIDADES PARA TORNEADO ENTRE CENTROS 

DIÁMETRO 
LONGITUDES 

6 in. 
150 mm 

12 in. 
305 mm 

18 in. 
460 mm 

36 in. 
915 mm 

½ in-13 mm 2500 2100 1500 700 

2 in-50 mm 2000 2000 1500 700 

3 in-75 mm 1750 1250 1000 700 

4 in-100 mm 1250 900 700 700 

5 in-125 mm 1000 900 700 700 

6 in-150 mm 900 700 700 700 

Las cifras de esta tabla se expresan en rpm, si la madera no es 
adecuada se debe empezar a trabajar con la mitad de estas 
velocidades. 

 

The copying mechanism is placed on a 
wood lathe done manually operated 
regulating rotational speed of the spindle 
by pulleys. 

Cutting speed 

It represents the number of meters 
Chip tool that can cut per minute of work, 
without this deterioration. 

The cutting speed is an important 
factor for tool life, as being excessive can 
lead to deformations in the edge, rapid 
wear, poor surface finish, however if it is 
too slow an edge of input forms in the tool 

Advance 

The breakthrough is the speed with 
which the cutting tool on the work piece 
moves, cutting the material. 

Forces acting 

During the turning of a work piece, 
three components of force acting on the 
cutting tool [6] originate, as shown in 
Figure 5. A component acts in longitudinal 
direction of tool feed (FF), one in radial 
direction of advance (Fd) tool, and the 
third tangential to the work piece surface 
(Fc), among these components, the 
magnitude higher tangential called main 
cutting force direction, and a turning 
process, is what causes the increased power 
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