EP 0131380 B1

Europdisches Patentamt
’ o European Patent Office

Office européen des brevets

@D Publication number: 0 131 380
B1

® EUROPEAN PATENT SPECIFICATION

@ Date of publication of patent specification: 04.11.87

@ Application number: 84303847.2
@ Date of filing: 07.06.84

® int.ct*: B66 D 3/16, B 66 D 3/26

@ Hoist.

Priority: 10.06.83 JP 89682/83 u

@ Date of publication of application:
16.01.85 Bulletin 85/03

@ Publication of the grant of the patent:

04.11.87 Bulletin 87/45

Designated Contracting States:
BEDEFRGBITNL

@ References cited:
DE-B-2 422 959
US-A-1492 581
US-A-1949 920
US-A-2 324 000
US-A-4 221 364

@ Proprietor: Elephant Chain Block Company
Limited
180, Oaza-lwamuro
Sayama-cho Minamikawachi-gun Osaka (JP)

@ Inventor: Tsuda, Kinji
50 Oaza Aobaoka
Tondabayashi-shi Osaka (JP)
Inventor: Honda, Munenobu
1402-2 Oaza iwamuro Sayama-cho
Minamikawachi-gun Osaka (JP)
Inventor: Ueno, Yoshio
223-36, Hijiki
Sakai-shi Osaka (JP)

Representative: Szczuka, Jan Tymoteusz et al
Cruikshank & Fairweather 19 Royal Exchange
Square
Glasgow G1 3AE Scotland (GB)

Note: Within nine months from the publication of the mention of the grant of the European patent, any person may
give notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall
be filed in a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been

paid. (Art. 99(1) European patent convention).

Courier Press, Leamington Spa, Engiand.



1 0 131 380 2

Description

This invention relates to a hoist, and more
particularly to a hoist provided with a frame
having a pair of side piates, a tubular shaft
mounted therebetween and having a loaded
sheave, a drive shaft mounted in the tubular shaft
and having projecting shafts projecting outwardly
beyond each axial end of the tubuiar shaft, and a
reduction gear mechanism which is provided with
first, second, third and fourth gears for trans-
mitting a driving force from the drive shaft to the
tubular shaft.

Conventional hoists of the above type have the
first gear of the reduction gear mechanism
formed at the outer periphery of one of the
projecting shafts on the drive shaft, second gear
means engageable with the first gear, and third
gear means engageable with a fourth gear
coupled with the tubular shaft which are mounted
on intermediate shafts supported between the
one side plate of the frame and a side wall of a
gear box fixed outside the side plate so that a
driving force is transmitted from the drive shaft to
the tubular shaft through the first, second, third
and fourth gears.

In a known device, as shown in Fig. 3, a first
gear G, of the conventional hoist is formed in
such a manner that a projecting shaft P of a drive
shaft D is made larger in diameter than the drive
shaft D; a stop means or shoulder S is formed at
the axially inward end of the larger diameter
projecting shaft P for abutment with the axially
outward end of the tubular shaft C, and a plurality
of cut-out grooves a is provided on the projecting
shaft P and extends axially inwardly from the
axially outward end thereof. A second gear G, is
engageable with the first gear G, and a fourth
gear G, has a splined connection with the tubular
shaft C, a snap ring L being mounted on the
tubular shaft C to retain the fourth gear G, against
axially outward movement from the tubular shaft
C.
It is desirable that the hoist should be light-
weight and small in size. For this purpose, the
driving shaft and tubular shaft need to be reduced
in diameter. The first gear G, which is formed on
the driving shaft D by cutting thereinto, is how-
ever reduced in strength when the driving shaft D
is of relatively small diameter so that the possibil-
ity of breakage thereof due to overioading arises.
Accordingly it has not been possible to reduce the
diameter of the drive shaft D beyond a predeter-
mined limit.

The grooves a formed in the conventional hoist
by cutting or matching extend axially inwardly of
the drive shaft D beyond the shoulder S so that
the axially outward end of the tubular shaft C fits
over the grooved portion of the drive shaft D.

Therefore, when the drive shaft D rotates rela-
tive to the tubular shaft C, the machined grooves
a chip off the inner peripheral surface of the
tubular shaft C to cause a backlash of the tubular
shaft C, whereby the tubular shaft C is difficult to
rotate smoothly.
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Also, the conventional hoist locks in position
the fourth gear G, by means of the snap ring L,
whereby the aforesaid snap ring L and an annular
groove b have to be provided specially therefor,
thereby resulting in a high manufacturing cost.

There is also known from US—A—1 492 581 a
hoist having a frame with a pair of side plates, a
tubular shaft supported between said side plates
of said frame and having a load sheave, a drive
shaft mounted in said tubular shaft and having
projecting shafis projecting axially outwardly of
each end of said tubular shaft and a reduction
gear means provided with first, second, third and
fourth gears formed and arranged for trans-
mitting a driving force from said drive shaft to
said tubular shaft, said first gear being formed
integrally with the outer peripheral portion of one
of said projecting shafts on said drive shaft and
provided at its axially inward end with an abut-
ment means extending radiaily outwardly of said
drive shaft for engagement with the adjacent
axially outward end of said tubular shaft so as to
restrain said drive shaft against axial movement,
said driveshaft also mounting a washer.

In this case also axially outward movement of
the fourth gear is restrained by a relatively cum-
bersome and heavy means comprising a large
epicyclic reduction gear means in which a fourth
gear is axially restrained by planetary third gears,
with a large second internal ring gear means also
being required. Furthermore the first gear pro-
vided on the drive shaft itself is used as an axial
abutment means in relation to the tubular shaft
resulting in possible damage between the gear
teeth and the parts in abutment therewith and
limited strength of the first gear.

It is an object of the present invention to avoid
or minimize one or more of the above dis-
advantages.

The present invention provides a hoist having a
frame with a pair of side plates, a tubular shaft
supported between said side plates of said frame
and having a load sheave, a drive shaft mounted
in said tubular shaft and having projecting shafts
projecting axially outwardly of each end of said
tubular shaft, and a reduction gear means pro-
vided with first, second, third and fourth gears
formed and arranged for transmitting a driving
force from said drive shaft to said tubular shaft,
said first gear being formed integraily with the
outer peripheral portion of one of said projecting
shafts on said drive shaft and provided at its
axially inward end with an abutment means
extending radially outwardly of said drive shaft
for engagement with the adjacent axially outward
end of said tubular shaft so as to restrain said
drive shaft against axial movement, said drive-
shaft also mounting a washer, characterized in
that said abutment means is in the form of a
flange, said first gear and flange are formed
integrally with said drive shaft by means of
forging, and said washer having an outer peri-
pheral surface of larger diameter than the exter-
nal diameter of said tubular shaft for restraining
axially outward movement of the fourth gear
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which is drivingly coupled with the outer peri-
phery of said tubular shaft.

Thus, the first gear in the hoist of the invention
is not formed by cutting as is conventional but
instead by means of cold forging, coupled directly
with the drive shaft, and reinforced by the flange,
thereby maintaining adequate strength even
when the drive shaft is of reduced diameter. Also,
the flange serves as a stop means for the tubular
shaft, so that the projecting shaft need not be
significantly larger in diameter with respect to the
drive shaft, in other words it does not need to be
large enough to restrain the movement of the
drive shaft, thereby enabling the hoist weight to
be limited to that extent.

Also, no tooth space (interdentate interval} of
the first gear extends axially inwardly of the drive
shaft beyond the flange serving as the stop
means. Hence, the drive shaft is supportabie as its
rounded outer periphery on the tubuiar shaft and
also, a bearing, such as a needle bearing can be
readily interposed between the drive shaft and
the tubular shaft.

Furthermore, a washer which is larger in exter-
nal diameter than the tubular shaft may be fitted
onto the drive shaft thereby to lock the fourth
gear, which is spline-coupled with the tubular
‘shaft, in a simple manner.

Further preferred features and advantages of
the invention will appear from the following
detailed description given by way of example of a
preferred embodiment illustrated with reference
to the accompanying drawings in which:

Fig. 17is a longitudinal sectional elevation of a
haoist of the invention;

Fig. 2 is an eniarged scale sectional elevation of
the principal part thereof; and

Fig. 3 is a sectional elevation of part of a
conventional hoist.

Fig. 1 shows a manually operated hoist which is
constructed with a frame 1 comprising a pair of
first and second opposed side plates 11 and 12 at
a predetermined spacing from each other. A
tubular shaft 3 having a load sheave 2 is
supported rotatably between the side plates 11
and 12. A drive shaft 4 extends through a central
bore 13 inside the tubular shaft 3 so as to be
rotatable relative thereto, and a reduction gear
mechanism 5 is interposed between the drive
shaft 4 and the load sheave 2, through which the

drive force from the drive shaft 4 is reduced in -

speed by the reduction gear mechanism 5 and
transmitted to the load sheave 2.

The drive shaft 4 is axially longer than the
tubuiar shaft 3 and at a first projecting shaft which
projects axially leftwardly (as viewed in Fig. 1) of
the tubular shaft 3, is formed a first gear 51 of the
reduction gear mechanism 5 and at the outer
periphery of a second projecting shaft which
projects axially rightwardly (as viewed in Fig. 1) of
the tubular shaft 3 is formed a screw thread 41. A
manually driven wheel 7 is screw-threadedly
engaged therewith and a mechanical brake 8 is
interposed between the wheel 7 and the first side
plate 11 and sleeved onto the drive shaft 4, so that
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the wheel 7 rotates normaliy to be coupled fixedly
with the drive shaft 4 through the mechanical
brake 8. Hence, a rotational driving force of the
wheel 7 is transmitted from the drive shafi 4 to the
load sheave 2 through the reduction gear
mechanism 5 so that a chain (not shown) wound
around the load sheave 2 will lift a load, and the
wheel 7 rotates in the opposite direction inter-
mittently to release the mechanical brake 8 there-
by to rotate the load sheave 2 in the opposite
direction under the influence of the weight of the
load, thereby lowering it.

In more detail the reduction gear mechanism 5
comprises the first gear 51 formed circum-
ferentially at the outer periphery of the first
projecting shaft on the driving shaft 4, two second
planet gears 52 mounted on two intermediate
planet shafts 6 and engageable with the first gear
51 at opposite sides thereof, two third gears 53
provided on the outer peripheries of respective
ones of each of the intermediate shafts 6, and a
fourth sun gear 54 spline-coupled with the outer
axial end portion of the tubular shaft 3 and
engageable on opposite sides with respective
ones of each of the third gears 53, so that the
reduced driving force is transmitted from the
drive shaft 4 to the load sheave 2 through said
first, second, third and fourth gears 51, 52, 53, and
54,

The first gear 51 in the above described
embodiment is as shown in Fig. 2 formed to have
a pitch diameter D, smaller than the external
diameter D; of the drive shaft 4, and is provided at
its axially inward end, that is, the end towards the
tubular shaft 3 with a flange 42 formed integrally
with the projection shaft and extending radially
outwardly of the drive shaft 4, thereby engaging
the axial end face of the tubular shaft 3 to restrain
the drive shaft 4 against axial movement.

The first gear 51 and flange 42 are formed
integrally on the first projecting shaft and simul-
taneously with each other by cold forging, the
flange 42 reinforcing the first gear 51 so that the
first gear 51 can be reduced in diameter without
significant loss of strength thereby enabling the
hoist to be reduced in size.

In this embodiment fillets 43 are provided at the
junction between the flange 42 and each tooth
crest and bottom of the first gear 51 to increase
further the strength thereof. Also, a washer 20
which is larger in external diameter than the
tubular shaft 3 is mounted on the drive shaft 4 and
abuts against the flange 42 thereby to lock the
fourth gear 54 against escape from the tubular
shaft 3. This washer 20 is, however, not indis-
pensable. Thus as an alternative the flange 42
could be increased in external diameter suffi-
ciently to contact directly one side face of the
fourth gear 54, thereby locking it in position.

Also, the drive shaft 4 is rounded at the outer
periphery of a portion which is axially inward of
the flange 4 and two needle bearings 30 and 31
are interposed between the respective axial end
portions of the drive shaft 4 and the inner peri-
phery of the tubular shaft 3 for smoothing relative
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rotation between the drive shaft 4 and the tubular
shaft 3.

Alternatively, the flange 42 couid be formed
separately from the drive shaft 4 and coupled
therewith instead. Also, the hoist transmission of
the above-described embodiment of the inven-
tion could be equally well applied to an electric-
ally operated hoist as to a hand operated cne as
illustrated. In either case, the first gear 51 is
formed mainly by cold forging and reinforced by
the flange 42 connected directly thereto, whereby
the first gear 51 has sufficient strength even when
the drive shaft 4 is of relatively small diameter
thus enabling overall size of the hoist to be
reduced. :

Also, there is no need to provide the con-
ventionally cut grooves of the first gear 51, there-
by preventing the tubular shaft 3 from being
chipped at the inner surface by the drive shaft 4;
needle bearings can be interposed between the
round outer surfaces of both axial ends of the
drive shaft 4 and the inner surface of the tubular
shaft 3 thereby to permit smooth relative rotation
between the shaft 4 and the tubular shaft 3, and
the flange 42 is utilized to lock the fourth gear 54
on the tubular shaft 3 without the use of a con-
ventional snap ring and annular groove for loca-
tion thereof, thereby facilitating a low manu-
facturing cost of the hoist.

Claims

1. A hoist having a frame (1) with a pair of side
plates (11, 12), a tubular shaft (3) supported
between said side plates (11, 12) of said frame (1)
and having a load sheave (2), a drive shaft (4)
mounted in said tubular shaft (3) and having
projecting shafts projecting axially outwardly of
each end of said tubular shaft {3}, and a reduction
gear means (5) provided with first, second, third
and fourth gears (61—54) formed and arranged
for transmitting a driving force from said drive
shaft {4) to said tubular shaft, said first gear (51)
being formed integrally with the outer peripheral
portion of one of said projecting shafts on said
drive shaft (4) and provided at its axially inward
" end with an abutment means (42) extending
radially outwardly of said drive shaft (4) for
engagement with the adjacent axially outward
end of said tubular shaft (3) so as to restrain said
drive shaft {(4) against axial movement said drive
shaft also mounting a washer (20), characterized
in that said abutment means is in the form of a
flange (42), said first gear (51) and flange (42) are
formed integrally with said drive shaft (4) by
means of forging, and said washer (20) having an
outer peripheral surface of larger diameter than
the external diameter of said tubular shaft {3) for
restraining axially ocutward movement of the
fourth gear (54) which is drivingly coupled with
the outer periphery of said tubular shaft.

2. A hoist according to claim 1 wherein said
flange (42) engages said axially outer end of said
tubular shaft (3) through said washer (20).

3. A hoist according to claim 1 or claim 2
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wherein a fillet portion (43) is provided at the
junction between said first gear (51) and said
flange {42) for strengthening said first gear (51).

4. A hoist according to any one of claims 1to 3
wherein the external diameter of the flange (42) is
greater than the internal diameter of said tubular
shaft (3).

5. A hoist according to any one of claims 1to 4
wherein bearings (30, 31) are interposed between
said drive shaft (4) and said tubular shaft (3) for
facilitating relative rotation therebetween.

Patentanspriiche

1. Hebezeug mit: einem Rahmen (1) mit einem
Paar Seitendeckein (11, 12); einer Hohlwelle (3},
die zwischen den Seitendeckeln (11, 12) vom
Rahmen (1) gehalten wird, mit einer Last-Rolle
(2); einer Antriebswelle (4), die in der Hohlwelle
(3) angeordnet ist und welche ausladende Wellen
aufweist, welche sich von jedem Ende der Hohl-
welle (3) axial nach auRen erstrecken; mit einem
Reduktionsgetriebe (5), das erste, zweite, dritte
und vierte Zahnréder (61 bis 54) aufweist, die zur
Ubertragung einer Antriebskraft von der Antriebs-
welle (4} auf die Hohlwelle ausgestaitet und ange-
ordnet sind, wobei das erste Zahnrad (51} ein-
stlckig an dem auf’eren Umfangsbereich einer
der ausladenden Wellen der Antriebswelle (4)
ausgebildet ist und das an seinem axialen, nach
innen gerichteten Ende mit einem Gegenlager
{42) ausgestattet ist, welches sich radial, von der
Antriebswelle (4) nach auf3en erstreckt zur Anlage
mit dem anliegenden, axialen, nach auf3en gerich-
teten Ende der Hohlwelle (3), um eine axiale
Bewegung der Antriebsweile (4) zu verhindern,
wobei die Antriebswelle weiterhin eine Beilag-
scheibe {20} aufweist, dadurch gekennzeichnet,
da3 das Gegenlager in Form eines hervor-
springenden Randes bzw. Flansches {42) ist, das
erste Zahnrad (51) und der Flansch (42) mit der
Antriebswelle {4) durch Schmieden aus einem
Stiick gefertigt sind, und die Beilagscheibe (20) an
der duBeren Umfangscoberfliche einen gréferen
Durchmesser aufweist als der auf3ere Durch-
messer der Hohlwelle (3), um eine axiale, nach
aufen gerichtete Bewegung des vierten Zahn-
rades (54) zu verhindern, welches antriebsmaiig
mit der 3ulleren Umfangsoberfléche der Hohl-
welie verbunden ist.

2. Hebezeug nach Anspruch 1, wobei der
Flansch (42) mit den axialen, du3eren Enden der
Hohlwelle (3) Gber die Beilagscheibe (20) in
Anlage ist.

3. Hebezeug nach Anspruch 1 oder 2, wobei
eine Ausrundung (43) an der Verbindungsstelle
zwischen dem ersten Zahnrad (51) und dem
Flansch (42) zur Verstdrkung des ersten Zahn-
rades (51) ausgebildet ist.

4. Hebezeug nach einem der Anspriiche 1 bis 3,
wobei der AuRendurchmesser des Flansches (42)
grofBer als der Innendurchmesser der Hohlwelle
(3) ist.

5. Hebezeug nach einem der Anspriiche 1 bis 4,
wabei Lager (30, 31) zwischen der Antriebswelle
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{4) und der Hohlwelle (3) eingesetzt sind, um die
relative Drehung dazwischen zu erleichtern.

Revendications

1. Dispositif de levage comprenant un chéssis
(1) avec deux plaques latérales (11, 12), un arbre
tubulaire {3) supporté entre lesdites plaques laté-
rales dudit chassis et comportant une poulie de
charge (2), un arbre d’entrainement (4) monté
dans ledit arbre tubulaire (3) et comportant des
arbres en saillie axialement vers |'extérieur a
chaque extrémité dudit arbre tubulaire (3), et un
moyen a engrenages réducteurs (5) comprenant
des premier, second, troisiéme et quatriéme
pignons {51—54) formés et aménagés pour trans-
mettre une force d’entrainement entre ledit arbre
d’entrainement (4) et ledit arbre tubulaire, ledit
premier pignon (51) étant formé d'un seul tenant
sur la partie périphérique externe de 'un desdits
arbres en saillie sur ledit arbre d’entrainement (4)
et muni a son extrémité interne en direction axiale
d’un moyen de butée (42) s'étendant radialement
a l'extérieur dudit arbre d’entrainement (4) pour
venir en prise avec I'extrémité adjacente et axiale-
ment a I'extérieur dudit arbre tubulaire (3) de
maniére a empécher ledit arbre d’entrainement
(4) d’effectuer un mouvement axial, ledit arbre
d’entrainement comportant également une ron-
delle (20} montée sur lui, caractérisé en ce que
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ledit moyen de butée a la forme d‘une collerette
(42), ledit premier pignon (51) et la collerette (42)
sont formés d'un seul tenant avec ledit arbre
d’entrainement (4) par forgeage, et ladite rondelle
(20) présente une surface périphérique externe de
plus grand diamétre que le diameétre externe
dudit arbre tubulaire {3) pour limiter un mouve-
ment axial vers |'extérieur du gquatrieme pignon
{54) qui est accouplé de fagon entrainée a la péri-
phérie extérieure dudit arbre tubulaire.

2. Dispositif de levage selon la revendication 1,
caractérisé en ce que ladite colleretie {42} est en
contact avec ladite extrémité axiale externe dudit
arbre tubulaire (3) par l'intermédiaire de ladite
rondelle (20).

3. Dispositif de levage selon la revendication 1
ou 2, caractérisé en ce qu’une portion en forme de
flanc de raccord est prévue a la jonction entre
ledit premier pignon (51) et ladite collerette (42)
pour renforcer ledit premier pignon (51).

4. Dispositif de levage selon I'une quelconque
des revendications 1 a 3, caractérisé en ce que le
diamétre externe de la collerette (52) est supé-
rieur au diamétre interne dudit arbre tubulaire (3).

5. Dispositif de levage selon I'une quelconque
des revendications 1 a 4, caractérisé en ce que des
paliers (30, 31) sont interposés entre ledit arbre
d’entrainement (4) et ledit arbre tubulaire (3) pour
faciliter leur rotation relative.
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