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I. Yo, Emilio FERRERO, identificado como aparece al pie de mi firma, 

actuando como apoderado en el asunto de Ia referencia, atentamente, solicito se 

efectüe el examen de patentabilidad de la solicitud en referenda presentada de 
acuerdo con el CapItulo II del PCT y segUn lo establecido en el articulo 44 de la 
Decision 486 de la ComisiOn de la Comunidad Andina. Para tal efecto presento 
junto con este escrito el recibo por valor de $ 202.000.00, que corresponde a la 
tasa fijada segün Ia dispuesto en la resoluciOn No. 36155 de 28 de diciembre de 
2006. 

2. Ruego atentamente a la Seæora Jefe se sirva ordenar que se anexe este 
recibo para que se efectüe dicho examen y se continUe con el trÆmite de Ia 
solicitud. 

Seæora Jefe, 

?L 
EMILIO FERRERO 
T.P.A. No. 31.929 

COLO-1 4823-841-001-0 
MVN\SCT\ID-1 131 12\WPCI 4823 

" No. M-2007-113112\MVN 

NIT 860.041.367-3 
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PEOPJLLE1L CONSTRUCTION 
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3 Claims. (CL 170-159) 

((ranted under the ad of 9arch 3, 1.833, as 
mcnded AprU 50, 192%. 310 0. G. 757) 

5. 
� The Invention described hereiji may be manu-

factured and used by or for the Government, for 
governmental purposes, without the payment to 
me of any royalty thereon. 

The present Invention relates to airplane pro-
peller blade construction whereby .a basic pro-
pdfler blade may be modified by adding a. trailing 
edge extension thereto to thereby vary blade area 
and where desired, the blade pitch distribution 
so that a. basic design may be employed to cover 
a much wider power and speed range than was 
previously possible. The Invention has perticu-
lsz application to hollow steel propellers though 
In no way limited to such application. 

Present day propellers particularly for use on 
high power aviation engines have their design 
axed as to diameter by ground clearance require-
ments, the blade area and pitch distribution being 
fixed by the power to be absorbed, the alUtude 

-range of operation, the- high speed of the air-
plane, and the permissible engine speed of rota-
tIon. A propeller, such as of bellow steel eon-

uctIon designed for a particular airplane flight 
speed, altitude range and particular engine can-
not be changed once In production without en-
countering enormous expense in retooling and 
Its attendant delays, particularly where the diam-
eter cannot-be altered. If the engine power out-
put Is changed for a particular airplane, such as 
by employing a sup barged engine, the pro-
peller blade area must be Increased, and gener-
ally, the pitch distribution must be altered to 
absorb the Increased newer particularly at high 
altitudes or else the acceptance of a reduced 
performance from that which might otherwise 
be obtained. 

In accordance with the present invention, a 
basis .d.eslgn of propeller blader may be altered to 
suit changed operating conditions so that, to a 
certain degree, the blade diameter may be varied 
and considerable changes may be made In blade 
area and pitch distribution. -Where, for example, 
It is desired to alter an existing hollow steal pro-
peller so as to increase the blade width to give an 
Increased blade area to take care of ftwreased 
Power requirements, a thin steel strip is welded 
to the trailing edge of the baste propeller blade 
and bent such that the trailing edge extension 
forms an extension of the mean camber line of 
the airfoil sections of the blade. Where change 
In pitch distribution as well as blade area is de-
Sired, the trailing edge extension may be bent to 
alter the mean camber line curve Of the resultant 
airfoil Sections to change the aerodynamic char-
acteristtes of tb.ereepeotve scctloxis. The, trall-
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lug edge extension may be carried around to the 
propeller tip to also increase propeller diameter, 
IS such Increase is permissible, or a separate tip 

� may be welded on. Since the welded joint may 
g be made from ho sides of the . f - 

lug the trailing edge enslcm, the particular 
method of welding employed is not critical and 
arc, acetylene and electric flash welding are suit-

able welding procedures. 

10 Extensive tests on propeller blades constructed 
In accordance with the invention have shown 

that modification of the basic airfoil sections -of 

the blade has a much less detrimental effect on 
section characteristics than was at first antlal-15 pated so that the principles of the invention may � be incorporated In new designs to give a. much blade manu. fgnthie. 

When applied to new desigoslhØ  rall-

ing edge extension may be formed as an integral 
20 extension of the upper or lower envelope sheets, or by extending both sheets, which permits the propeller blade width and pitch distribution to be widely varied so that one basic propeller design 

may be altered to suit a wide variety of operation 
25 requirements. - The blade modifications. In accordance with.the invention, may be employed with non-ferppe pro ffer bled" e-bhtho--extens1cn 

-: the basic blade by riveting or by use of the 
soently-devoloped, high strength thcrmosettlng metal to Metal adlicsives_�

It is theŁi e-prineipal object of the In-
ventlon to provide a simple means for varying 

propeller blade diameter, blade area and pitch distribution without aiteratioifOfthe-lsaaic-pro-pallor blade. It Is a further object of the Invention to pro-vides means foryeyIng-propeller-blade--are-----and 11 desirable, the pitch distribution by secur-40 lug a- trailing edge extension to the basic pro-peller blade to vary the blade area and adjusting the angle of the said extension withrespect to the chord line of the airfoil sections of the basic blade to vary the pitch distribution. - - Other objects and features of the Invention, not specifically enumerated above, will appear by 

ref-erence to the detailed description hereinafter - given and to the appended drawings In which; Fig. 1. is a developed plan view of a propeller 50 blade modified In accordance with the invention; and FIg. 3 Is a view showing enlarged cross sections of the propeller of Fig. I. taken on section lines AL�A to Er-X Inclusive respectively; and jill lr4g. 3 Is an enlarged fragmentary view showing 
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a typical welded Jointbetweentho bathe propeller 
blade and the trailing edge extension In the. pro-
peller of Pig. 1; and 

Pig. Sa Is a view similar to Pig. S. but showing 
the alternative use of a trailing edge extension 
tapered In thickness In the ebordwise direction 
in lieu of the plate of constant thickness em-
ployed In. the blade of FIgs. 1 and 2; and 

Pigs. 4 and 4a Illustrate respectively a Cross-
section of the propeller of Pig. 1 In which the 
trailing edge extension Is arranged to conform 
with the mean camber line curve of the basic 
airfoil section and an arrangement where the 
trailing edge extendon Is arranged at an angle 
to a continuation of the mean camber line, curve 
of the basic airfoil section to thereby vary the 
airfoil section characteristics of the blade section; 
and  

M. 5 Is a view- similar to Hg. 1 showing a trail-
lug edge extension of variable width; and 

Pig. S is a. view similar to Pig. 1 showing a 
trailing edge extended to the blade tip to Increase 
blade diameter as well as blade area; and 

Fig.’? Is a cross-sectional view Illustrating a 
modified form of the invention in which the trail-
ing edge extensfan Is made as an Integral part 
of the upper envelope sheet of a hollow steel pro-
peller blade; and 

Pig. B is a view similar to Pig. 7, but showing 
the trailing edge extens2ofi Integral with the hot-
torn cover or envelope sheet of a hollow steel 
propeller blade; and 

Pig. 9 is a view similar to Pig. 7, but showing 
the trailing edge extension made Integral with 
upper and lower envelope plate members of a 
hlIllOUj StÔØl propeller blade; and 

Fig. .10 Is a ’croas"sectlonai view 5hLWIIIg the 
application of a trailing edge extension to a typi-
cal aluminum or other non-ferrous . propeller 
blade bymeans of rivets: and 

Pig. 11 Is a, view similar to Pig. 10 showing the 
application of a trailing edge extension to a non-
ferrous propeller blade by means of a thermo-
setting adhesive. 

Referring now to PIg. 1, the reference numeral 
çiieran  lftdiOates a hollow steel propeller blade. 

which may be made 1n’aecrW1tILC.n!dd 
of a number -of we-T-knoivi methods such  a from 
a die to Ined and lower p1a.teineifl 

�) ’ aaclfdie formed and wTdflzrsng the lead-
’71llg and trailing edge, or b tanaverec butt weld-

dhoi1ow fo lade 8eetions. T e peller 
ft..ionsted,’has a ieadtng ’edge 2 

joining the bladejbnk 3 and tip portion 49nd 
a trailing edge 5. Tliblade,.as seen in the cross-
sectional views thereof In FI. 2, Is hollow and 
Is formed of airfoil sestLen having an upper rail-
ber plate tlonTL -a lower camber plate por-
tion I and fillets 8 and-9 inerglng the plates to-
gether. The,, blade area of the baste peôjidfler 
blade I is Increased by the trailing edge exten-
aba 10 made of steel plate of uniform thickness 
and secured to the original tl’Sfluki-E edge 6 by 
fillet welds II and 12 made from opposite sides 
or the plate fl respectively where, for example. 
Welded an welding r tóoh or furnace brazing 
Is employed, while If electrical flash butt weld-
ing Is employed, there will be but a single weld. 
The welded ISifit is ground off smooth, note Fig. 
3, after which the extension Is bent to give the 
desired 

pitch distribution of the resultant blade.. 
The blade, as a whole, Is then normalized to stress, 

relieve the weld, and -an’ final Iorsjing done with soft hammers. Pig. 3a Illustrates a. trailing edge extension ta-62 pored in thickness In the ehordwlse direction and

 welded to the trailing edge 5 of the blade, which simplifies the fairing of the extension into the Wade sections and would be a preferable form ii of construction where electric flash butt welding Is employed. As seen in Mg. 4, the trailing edge extension 

10 of Pig. 1 Is arranged so that it lies In the plane 
of the mean camber line Ourve extended of the 

10 basic propeller blade airfoil section, and hence, will change the aerodynamic section characteris-tics very little is9that If the trailing edge exten-sion is warped so as to lie In the plane of the mean camber line curve at each radius, the total 16 effect on the propeller, as a whole, will be gel-manly that due. to a change In blade area. If, however, the plane of the trailing edge extension makes an angle such as at a. Pig. 4tz, with the mean camber line curve extended of the basic 20 propeller blade section at each radial station, the aerodynamic characteristics of the basic air-foil sections -can be considerably altered. If the angular relation between the zero lilt lines of the resultant airfoil sections retain the same gee-25 metric relation 

as In the basic propeller blade, the pith distribution will be substantially un-changed, and the thrust of the modified blade will then depend on The ohange In aerodynamic section characteristics as well 

as increase in blade so area. If the angles of the zero lift lines of the nredifled airfoil ’sections of the propeller blade have a different variation from that in the basic propeller blade, the pitch distribution, aerody-namic sectlu characteristics. and blade area will 30 be simultaneously altered, giving threº Vtflables, subject to change. The fact that a trailing edge even of small width, can be employed to either vary the blade area, to Increase the blade area and aerodynamic characteristics of 40 the blade sections, or simultaneously change blade area section alraüAtenistles and pitch dis-tribution Is largely responsible for the Increased flexibility given to propeller blade manufacture by the luveutleæ. The trailing odae extension, illustrated l?A PIG. 1, Is. of substantially constant width throughout Its length except where it fairg Into the main blade plantorm adjacent the blade till and root portions. Considerable change may be made, 

ce however, In the blade planlorm by varying the width of the extension saCit as indicated by the variable

 width extension iOa shown in Fig. 5, or the blade trailing edge extension may be made to Include a tip portion tOo, PIg. 6, to give an 55 Increased tip radius as well as increased blathi area The prrnojjlOs oi the invention are readily ap-plied to certain types of hollow steel WpeMr blades during the course of manufacture as an o Ifitegri part of the blade as seen In PIgs. 7, 8, and 9 which will now be SOpRitely described. The construction In Pig.’? Is of the type when The upper and lower camber faces 6 and 1 of the propeller blade s20 Ins-dc of separate stamped 05 or forged and machined sheets, the trailing edge extension 10d, however, being formed as an In-tegral part of the ’upper camber sheet i and the � sheets :6 and 1 being welded at the landift ddge and at the aft terminal edge of sheet t, as indi-ro by reference numerals IS such IS respec-tively, the latter welds being, for example,, over-lapping spot or stitch welds. The trglllng edge extension I Ott may be out or ground to give any desired blade area and bent to give a desired pitch

 76 distribution. The blade may then be finally nor-
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malized and brazed copper internal fillets iormed 
In the manner well known in the art, This man-
jift  c ut,toxt of propeller blades � allows con-
siderable variation to be matte without requir-
ing any manufacturing methods changes, siidh 
as new dies or forming tools. 

The blade shown In Fig. 8, is Identical with 
that illustrated In Fig. 7, with the exception that 
the trailing edge extension 1 D Is formed as an 
Integral part of the lower camber sheet T. 

The construction of Fqg. 0 Is a combination of 
the construction of Figs. ? and 8 hi Which the 
ti&fllng odxc extension 101ls formed by extended 
portions of the upper and lower camber sheets 
U and T, this construction being particularly ad-
vantageous in that it plurality at rows of -stitch 
welds may be employed to secure the trailing edge 
extension sheets to each other and form a Joint 
highly resistant to fatigue fg11ure 

Aftboigh solid non-ferrous propeller blades, 
such as of aluminum alloy, are generally formed 
by forging and contour milling, invoicing much 
les4 6xpewe in design changes than in hollow 
steel manufacturing processes, the principles of 
the Invention may be applied to such propeller’ 
blades in the &After Illustrated In Figs. 10 and 
11. In each of these figures the solid basic pro-
peller blade 20 is recessed on its under camber as 
Indicated ak 21 so as f,O firoride for flush mount-
ing of a metal trailing edge extension. 22 therein, 
which may extend beyond the trailing edge of the 
basic blade section any deafred amount. The 
trailing edge extension 22 may be secured to the 
blade proper by means of countersunk rivets 23, 
Fig. 10, or screws, not shown, may beeiiployed, 
or the extention 22 may be cemented to the blade 
proper by any one of a number of commercially 
available thermosetting metal-to-metal adhesives 
Such as the cenlØSt kflgwn as "Cycle’weld," as Indi-
cated at 25 In Fig, 11. 

It will be apparent to those skilled in the art 
that other variatiens and rainig Of the invention 
may be made falling within the scope of the In-
vention as defined in the appended claims. 

Iclaim: 
1. Itt abasIu propeller blade construction hav-

ing the cross-sections thereof of airfoil section 
tenniriatlng In g trailing edge, means for incirW-

PoJ 

ins the blade area and altering the pitch distri-
bution, comprising a thin rigid metal plate se-
cured to the basic blade such that the plate ex-
tends beyond the said basic blade trailing edge to 
Increase the blade area; and the said plate extend-
lug radially over at least the working section of 
the blade, and the plane of the plate at any point 
being warped angularly away from the plane eon-
tabilug the extenieii mean. camber line curves 
of the blade sections at that point, the angle of 
warpage changing progressively from the shank 
aria of the blade to the tip to thereby alter the 
aerodynamic properties of the sections and to 
alter the distribution of pitch fron  ftiat  the 

) A basic blade. 

2, The structure as claimed In claim 1. In which 
the basic propeller blade Is of hollow stuck con-struction and said rigl& Sheet metal plate being 

in the farm at a trailing edge extension welded 
20 along one edge on both sides of the plate to the 

trailing edge of the basic blade- whereby it is 
smoothly faired by said welds into the respective blade sections thereof. 3. The structure as claimed in claim 1, in Which the rigid Sheet metal plate member terming the 

trailing edge extends around and Is welded to the 
tip 

of the basic propeller blade to thereby dius in-

crease the tip ra as well as Increasing the 
blade width and area. 30 EOCO5 K MJLTn. 1FERENOES CITED 

The following references are of record In the 

35 Ole of this patent: UN1T&I STATES PATENTS Number Name Date 1,533,529. - Moody--------_.. Nov. 24, 1031 1,939,351 Iioreuzen. ----------Dec.l2. 1933 40 2,063706 Soderberg ----------- Dec. 8, 1930 2,357,620 Buerger - -- -------- Sept. 5, 1.044 FOREIGN PAtERTS Number .- Country Date 45 293,520 Italy __-- -------- Mix. 13, 1.931 440,655 Great Britain --------Jan. 3, 1936 803,100 France Jan, 6, 192Q 
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Como resultado del examen de fonda, realizado con fundamento en el artIculo 45 de 
la Decision 486 de la ComisiOn de la Comunidad Andina, se le comunica: 

1. Documentos estudiados 

Descripción: 

Reivind icaciones 

Dibujos: 

Prioridad: 

Folios: 25 a 46 

Folios: 133 a 138 

Folios: 47 a 52 

Folios: 5 a 52 
06-01-2003; USI 0/338.820 

2. Objeto de la invención 

� Titulo de la solicitud: "VENTILADOR DE REFRIGERACION CON ASPA 
REFORZADA" (folio 25). 

� Objeto de la invenciOn: la invenciOn se refiere a un ventilador de refrigeraciOn 
con aspas para manejar un gran volumen de aire. 



Segün el autor, para manejar grandes caudales de aire en los edificios se 
necesita ventiladores de gran diÆmetro. La mayorIa de ventiladores de este 
tipo tienen aspas extruidas con bordes remanentes sin soporte que pueden 
rasgarse a causa de la deformación o pandeo duFªiitŁTla formaciOn y el 
enfriamiento. 

Por lo anterior el autor propone un ventilador de refrigeraciôn con aspa 
reforzada y un mØtodo para su fabricaciôn. El aspa del ventilador posee 
paredes curvas con una union remanente con una brida doblada que se 
extiende distalmente desde el borde remanente de manera continua. 

� El objeto de esta invenciOn se clasifico como B21C23/00, B63HlI2OsegUn Ia 
Clasificación Internacional de Patentes (IPC.). 

3. De la solicitud de Patente 

3.1. Reivindicaciones (artIculo 30 D 486) 

Se sugiere al solicitante: 

� Presentar una (mica reivindicaciOn independiente para el ventilador con aspa 
reforzada, ya que la solicitud posee un nümero innecesario de 
reivindicaciones independientes (1, 16, 28 y 44). 

� Eliminar reivindicaciones que aunque estÆn numeradas no tiene ningUn 
contenido (2, 19, 30, 39). 

� Eliminar la reivindicación cuarenta (40) ya que depende de la reivindicación 
treintainueve (39). 

� Eliminar y no incluir dentro de las reivindicaciones dimensiones a medidas (7, 
9, 10, 11,20,21, 22, 23, 25, 28, 44, 45, 47). 

� Incluir dentro de todas las reivindicaciones los nUmeros de referencia de 
cada uno de los elementos que hacen parte de la invención, de acuerdo con 
la numeraciôn empleada en los dibujos (figuras I a 7B), con el fin de hacer 
mas fÆcil y sencilla la comprensión de la materia objeto reivindicada. 

� Definir mejor la reivindicaciôn de mØtodo (34) como una secuencia de etapas 
para obtener las aspas del ventilador. 

4. Determinaciôn del Estado do la TØcnica 

Teniendo en cuenta que la fecha de prioridad reivindicada es 06-01-2003, se 
encontraron los siguientes documentos relevantes: 

N. Documento Titulo Fecha do pub. 
Dl US2450440 PROPELLER BLADE CONSTRUCTION 05-10-1948 

D2 I US5492448 ROTARY BLADES 20-02-1996 

S. AnÆlisis de patentabilidad (artIculo 14 D486) 

5.1 Novedad (articulo 16 D486) 
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De acuerdo con la definiciôn de novedad del Articulo 16 de la Decision 486 de la 
Comisión de la Comunidad Andina y basÆndonos en el objeto de la invenciOn se 
realizO el siguiente anÆlisis: 

Al comparar elemento por elemento de la invención tal coma esta definido en la 
reivindicaciOn uno (1) con el documento Dl, encontramos que el mencionado 
documento revela algunos de los elementos y caracterIsticas de dicha 
reivindicación: 

Reivindicación Uno (1, folio 33) Dl 
1) Un conjunto de ventilador para la circulaciôn del aire en SI 
un edificio industrial, donde el conjunto de ventilador Ver: Elementos 1, figuras 
comprende, un soporte adaptado para permitir el montaje 1-10. 
del conjunto del ventilador al techo del edificio industrial; un 
motor acoplado al soporte, el motor accionado por un eje 
giratorio para inducir la rotaciôn del eje. 

2) Y un grupo de aspas en forma de ala unidas al eje SI 
giratorio. Ver: Elementos 1, 3 

figura 1. 
3) Donde cada aspa es fabricada en un metal extrudido tal SI 
que la primera pared recurva es unida a la segunda pared Ver: Elementos 7, 8, 9 
recurva para formar una union principal 

y 

una union figuras 1-4, columna 2 
remanente. filas 15 a 20. 

4) Y donde la union remanente se extiende para formar SI 
una tercera pared recurva con un borde remanente 

y 

Ver: Elementos 9, 10, 
siguiendo la curvatura de la primera pared recurva, 11, 12, figuras 1-4, 

columna 2 filas 15 a 20. 

5) Cada aspa comprenderÆ ademÆs una brida doblada que NO 
se extiende distalmente desde el borde remanente de Posee ningün doblez en 
manera continua. el extremo de las aspas. 

5.2 Nivel Inventivo (artIculo 18 D486) 

Continuando con el estudio de patentabilidad, la reivindicaciOn independiente uno (1) 
define una brida doblada que se extiende distalmente desde el borde remanente de 
manera continua. La utilizaciôn de una brida doblada (denominada asi por el autor) 
significa una mejora en las caracterIsticas estructurales de las aspas del ventilador y 
mas concretamente mejora el desempeno del borde remanente reforzado, esta 
caracteristica en las aspas de ventilador fue demostrada con mucha anterioridad par 
el documento D2 que sugiere un reborde extendido de diferentes formas y en 
diferentes posiciones para el extremo del aspa. (Ver en 02. Elemento 37, figuras 
12A� 12J). 

AsI las cosas, la solicitud se veria afectada P01 nivel inventivo ya que el contenido 
de los documentos Dl y D2 brindan las herramientas necesanas para que la persona 
del oficio normalmente conocedora en el campo pueda tomarlos en consideración, 
emplearlos y obtener sin dificultad un ventilador de aspas de paredes curvas con 
bordes remanentes y bndas dobladas. Hecho que no constituye un resultado 
sorprendente e inesperado y que por el contrario se ubica en el desarrollo normal de 
la tecnologIa. 
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El analisus anterior permiturla afirmar que la presente solicutud no cumphrla con lo 

estipulado en el articulo 18 de la DecisiOn 486 de la Comisiôn de la Comunidad 
Andina de Naciones. 

6. Conclusion: 

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados as[: 

No Documento No Reivinducaci:nes 
Requisito que afØcta afectadas 

Dl US2450440 1-33,44-49 NIVEL INVENTIVO 
D2 US5492448 1-33, 44-49 NIVEL INVENTIVO 

En cumplimiento del articulo 45 de la Decision 486 de Ia ComisiOn de la Comunidad 
Andina, se le indica que debe dar respuesta dentro del tØrmuno de sesenta (60) dlas 
contados a partir de Ia fecha de notificaciOn de la presentecomunicaciOn. En caso 
de no dar respuesta al presente requerirniento, 0 si a pesar de la respuesta 
subsistieran los impedimentos para la concesiOn, se denegara la patente. 

Notifiquese el presente Oficlo conforme a lo dispuesto en el numeral 5.2, literal e), del 
capftulo quinto del titulo primero de la Circular Unica No 10 de 2001. 

ALIX CARMENZACØPEDES DE VERGEL 
Jefe de DivisiOn de N’uevas Creaciones 

El anterior requerimiento fue notificado por fijachn en lista, de fecha 
JUN., 2OQ9’ 
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