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(57) Abstract

The object of the invention is a reduction gear comprising a worm screw driving shaft (3) engaging with a first portion (6a)
shaped so as to obtain a gear wheel mating the driving means (3), at least one worm screw shaped second portion (6b), connected
to said at least one first portion (62) engaging with a rack (13b, 15b) integral with a gear wheel, which acts as a power take-off (30,
31). The gear wheel shaped first portion (6a) and the worm screw shaped second portion (6b) can be provided on the body of a

pinion or spool (6).




AT
AU

REQQA[ACEEREER

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international
applications under the PCT.

Austria

Australia

Barbados

Belgium

Burkina Fasso

Bulgaria

Benin

Brazit

Canada

Central African Republic
Congo

Switzerland

Cameroon

Germany, Federal Republic of
Denmark

B
H

FR
GA
GB

CR k-

KP

BERER

Spain

Finland

France

Gabon

United Kingdom
Hungary

Italy

Japan

Democratic People’s Republic
of Korea

Republic of Korea
Liechtenstein

Sri Lanka
Luxembourg
Monaco

FIJLUBBEFZIEEE

Madagascar
Mali
Mauritania
Malawi
Netherlands
Norway
Romania
Sudan
Sweden
Sencgal
Soviet Union
Chad

Togo

United States of America

-



WO 90/04117 PCT/TT89/00064

"REDUCTION GEAR WITH HIGH REDUCTION RATIO"

The present invention relates to a mechanical reduction gear.

Mechanism are known which, when inserted between a driving shaft and
a driven shaft, reduce the speed of the second with respect to that

of the first at a fixed ratioc (reduction ratio).

Reduction gears alreadylknown generally consist of gear wheels with
different diameters. In reduction gears, usually the high-speed
elements, that is the first drive elements are subjected to low
stress, while the low-speed elements, that is the last drive
elements, are subjected to high stress. In known reduction gears, in
order to aQoid the said high stress being borne by one gear only, the
number of gears is increased, with a consequent increase in the
dimension of the reduction gear. All the return forces are released
on one first transmission element only, for example a worm screw.

The aim of the invention is to produce a reduction gear, with =a

sturdy structure which will allow high reduction ratios.

The above .aim has been achieved by providing a reduction gear
comprising a driving means, preferably a worm screw driving shaft
engaging with at least a first portion, shaped so as to provide a
gear wheel mating to the driving means, at least one worm screw
shaped second portion, connected to said at least first portion,
engaging with a rack integral with a gear wheel, which acts as a

power take-off.

The first portion and the second portion can be connected by means of

a clutch plate.
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Preferably the gear wheel shaped first portion mating with the
driving means, suitable for engaging with <he driving means, and the
worm screw shaped second portion, suitatle for engaging with the
rack, are provided on the body of a spool =r pinion. A spool may also
be provided with a gear wheel shaped cer-ral portion and two worm

screw shaped side portions.

The worm screw shaped side portions of ths spool are tapered at the

ends, having a spindle-shaped form, whose larger base is adiacent to

the central portion.

Preferably the rack is provided on the irmer surface of an element,

which surrounds the unit consisting of the driving means and st least

one spool

The element which surrounds the unit cosisting of the driving means
and at 1least one spool can be a cuz-shaped element, with a
rack-shaped cylindrical inner surface, while its closed base supports

a small gear wheel acting as a power take- off.

In a different embodiment, the 'Eleme:t surrounding the unit
consisting of the driving means and saic at least one spool is a

ring, having an inner rack and an exterral gear wheel shape which

acts as a peripheral power take-off.

A preferred embodiment of the reducticn gear according to the
invention foresees two spools, diametrically opposed with respect to
the worm screw driving means, whose centrz. portions engage with the

driving means, while the two side portions of each spool engage with

the rack.
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In the embodiment with two spools, the .reduction gear acccrding to
the invention allows high reduction ratios without excessive loading
of the mechanical drive parts. The problem of extension of aczion and
reacticn forces from fast motion to slow motion is, in facst, solved
by increzsing the mechanical parts in the passage from fas* to slow
motion, without any considerable increase in the dimensior of the
Structurs. The passage is from a driving means, for exampis a worm
screw shaft, to two joined toothed portions, and the transmission to

the rack finally takes place through four worm screw shaped rortions.

The parzicular structure of the reduction gear according to the
inventicn has the additional advantage of not allowing :inversed

stress on the mechanicsl parts.

The inveztion will now be more clearly explained with the aii of the
enclosed drawings, in which:

figure 1 shows 3z perspective view of a first reduction zear;

flzure 2 shows an exploded perspective view of the rsduction
gear in Jigure 1;

fizure 3 shows a section of the reduction unit in figure 1,
along t=s line 3-3 in figure 1;

fizure 4 shows an exploded perspective view of a second
exemplarr embodiment the reduction unit;

fizure 5 shows a section of the reduction unit in figure 4,
along th2 line 5-5 in figure 6;

figure 6 éhows 8 section along the line 6-6 in figure ¢

izure 7 shows the shaping of a spool.

In the Zigures from 1 to 3, a geared motor is shown comprising a

motor 1 which transmits the motion to & worm screw driving shaft 3.
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The werm screw driving shaft 3 engzges' with central portions 6a,
which zre shaped so as to obtain geazr wheels mating with the worm
screw consisting of the shaft 3, of <wo spools or pinions6 positioned
diametr:cally opposed with respect t: the said shaft 3. The spools 6,
which zr¢ shown in greater detail iz figure 7, have two worm screw
shaped rortions 6b, positioned laterzlly to the central portion 6a,
which -2sh with the cylindrical inne- rack-shaped surface 13b of 2
cup el:ment 13. As can be seen Z<rom the drawings, the lateral
porticrs 6b of spools 6 are taperec toward the ends of the spool,
allowirs the mesh between the projec-ions of the said portions 6b and
the te:th of the rack 13b. The cup =iement 13 supports a gear wheel

30, wh::h protrudes from a crankcase .4 and acts as a power take-off.

As is :learly seen, in the reduct::n gear described the rotation
transm:cted to the driving shaf: 3 is transmitted to the
counter-rotating spools 6, which, meshing with the rack 13b, rotate

the cur slement 13 and in consequencs the gear wheel 30.

In the reduction gear described, the mechanical transmission or drve
parts .acrease in the passage from Zast motion to slow motion: the
passags is from a worm screw shaft S'to two joined portions 6a, and
the tr:smission to the rack 15b finally takes place through four
worm s:zrew shaped porfions 6b. From the point of view of the load,
this scives the problem of the extension of the forces of action and

of reaction, from fast motion to slow motion.

In the Zigures from 4 to 6 a seconé example of a reduction gear is
shown, vhich differs from the one prsviously described, substantially
in that the rack 13b is provided ca the inner surface of a ring

elemen: 15, on the outer surface of which a toothed shaping 31 is
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provided, which acts as a power take-of-.

PCT/IT89/00064
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CLAIMS

1. A reduction gear comprising s worm screw driving shaft or at any
rate a driving means, charactsrized in that the worm screw dirving
mezns (3) engages with at leas: one first portion (6a), shaped so as
to provide a gear wheel mating with the driving means (3), at least
one worm screw shaped second p:-tion (6b), connected to said at least
one first portion (6a) engaginz with a rack (13b, 15b) integral with

a gear wheel, which acts as a rower take-off (30, 31).

2. A reduction gear according zo claim 1, characterized in that the
first gear wheel shaped porti:z (6a) mating with the driving means
(3), suitable for engaging wit: the driving means (3), and the second
worm screw shaped portion (6b , suitable for engaging with the rack

(13b, 15b) are provided the bciy of a spool (6).

3. A reduction gear according zo claim 2, characterized in that the
spool (6) has a central first cortion (6a) engaging with the driving
means (3) and two side porticms (6b) engaging with the rack (13b,
15b).

4. A reduction gear according o claim 3, characterized in that the

side portions (6b) of the spoc. are tapered towards the ends of the

spool (6).

5. A reduction gear according <o claims 3 or 4, characterized in that
it comprises two spools (6) cositioned diametrically opposed with

).

respect to the driving means (

(n

€. A reduction gear according o any one of the claims from 2 to 5,
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characterized in that the rack (13b, 15Y) is provided on the inner
surface of an element (13, 15) which surrounds the unit consisting of

the driving means (3) and said at least one s:zool (6).

7. A reduction gear according to claim 6, cizracterized in that the
element which surrounds the unit consisting :I the driving means (3)
and of at least one spool (6) is = cus  element (13), whose
cylindrical inner surface is rack-shaped (13t , while the closed base

supports a small gear wheel (30) which acts zs a power take-off.

8. A reduction gear according to claim 6, c-aracterized in that the
element which surrounds the unit consisting :f the driving motor (3)
and of at least one spool (6) is a ring (15) with an inner rack {15b)
and an external gear wheel shaping (31), whizh acts as a peripheral

power take-off.

9. A reduction gear according to any one :f the previous claims,
characterized in that the driving means is a worm screw driving shaft

(3).

PCT/1T89/00064
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FIG. 1

FIG. 3
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