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Title: FREE-ROTATJON CONTROL APPARATUS OF HOIST AND TRACTION
MACHINE

e

The present invention relates to- a free-rotation
control apparatus of a hoist and traction machine, and more
particularly- to a free-rotation control ‘apparatus adaptéd to
make it possible that sa.. load sheave rotates freely by

. set{ing a mechanical brake  of a hoist and traction machine
to the inactivated state.

Conventionally.' for use in a hoist and traction machine
there have been proposed va;'ious free-rotation control
apparatus adapted to allow a load sheave to rotate freely so
as to enable an operator to pull out and pull back a load
chain rapidly.  One of them is the following free-rotation
control apparatus (refer to the Specification and the
Drawings of Japanese Patent Application No. Hei 3(1891)-
241372) pr_eviously proposed by the applicant of this
invention. This apparatus has “a st'opper disposed at an
axial end .. of " it_'s driving® shaft. an operating handle
interposed between.t_'. -- the stopper apd a driving member
threadably mounted to thé driving shaft and interlocked with
driving meaps such as an operating lever so as to be axially
movable between a steady state position in which it is near
to the driving member and a free-rotation position in which
it is spaced apart therefrom and to be impossible to rotate
relatively with  respect to the driving shaft., and a
resilient pushing member interposed between the operating
handle and the stopper' so as to urge the handle toward the

driving member. In ‘the lever-type hoist and traction
machine, when the operating handile is pulled out to the

free-rotation position and is made to turn in the hoist and
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pi diMP One of them is the followng free-rotation contro
(refer to the Speci fication and the Draw ngs of

Patent Application No. Hei, 3(1991) - 241372) previ ously

by t he appl i cant of tAis invention. This appar at us

¢ stopper disposed at an axial end of its driving shaft.

perating handl e i nt erposed bet ween t he st opper and a

ng menber threadably nounted to the driving shaft and

o) coed phbhol Laborcopuauciuc o0 rpstins ek rtres st
ti ving menb&f arffiea fiFiying ot%ﬁ’%ﬁﬁf pdSi ?P@hk%"gnvﬂqﬁh é‘%vfnlsgt slpsi@ggaéi)sta?tthe
per ef rom angdigtdR 1400IRA0! €nd O drplinge member threadably mounted to

the driving shaft can be moved back with respect to a lining
plate of a mechanical brake. When an action of the
mechanical brake is released by that moving back, the free-
rotation control can be carried dut and the -operating handle
can be brought into resilient contact with the driving

d
t

member by a pushing force of the resilient pushing member
under that condition so as to maintain the free-rotation
controlling state.

In the free-rotation control apparatus hbaving  the
above-mentioned construction, since the operating - handle is
brought 'into resilient contact wjth the driving member by
the urging force of the resilient pushing member at the time
of free-rotation controlling so as to restrain a relative
" rotation of the driving member with respect to the driving
shaft and maintain the free-rotation control, when the load
chain is pulled out and pulled back under the free-rotation
control, . advantageously it becomes possible to enlarge an
input range of a tractiony force applied to the load chain
and to carry out the!#" free-rotation operation without
- requiring any skill Especially, however. in the lever-type
hoist and traction machine, when the free-rotation control
is carried out. it is required to firstly pull -out the
operating handle, then turn it so as to release the brake
under such a condition that the rotation of the driving
member is blocked. in other words. under such a condition
that a reverse rotation pawl (a returning pawl) of the
actuating pawl - member provided in the operating lever meshes
with teeth of the driving member so as to.block the rotation
of the driving member in the lever-type hoist and traction
machine. and finally return an actuating pawl member to the
neutral position. Therefore, when a novice operator carries
out the free-rotation control. it is apprehended that the
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relatively

pushi ng nenber interposed between the operating handle and the

with- respect to t he driving shaft, and aresilient

stopper so as to urge the handle toward the driving . nmenber.

the : | ever-
handle is

type hoist and tractioh machine, when the operating
pulled out to the free-rotation position and is made

turn in the hoist and - 2- traction direction wunder such a

condition t

hat the rotation of the driving nenber 1is blocked,

driving Shabberat%r operates erroneously, for example changes over the

~

actuating pawl member not to the returning pawl but to the
forwarding pawl, reverses the operating handle and so on.
Further. if such erroneous operations are carried out, of
course it becomes impossible to carry out the fi-ee-rotation
control appropriately. that results in confusion and

inconvenience.

It is -an object of tlﬂe present inyention to provide a
free-rotation control apparafus which enables an operator to
carry out a free-rotation control by such a simple operation
as to merely pull out an operating handle, makes an
operability simpler and easier and avoids such an
inconvenience that the free-rotation control becomes
impossible due to an erroneous ' operation in a hoist and

traction machine.
The invention provides in one of :|.ts several features,

a free-rotation control apparaf,us adapted to allow

a load sheave to rotate freely by inactivating a
mechanical brake in a hoist and traction machine pro\rided
with the load sheave a driving shaft which has a driven
member . and serves to drive the load sheave .. a driving
member threadably mounted to the driving shaft . the
mechanical brake interposed between the driving member

and the driven member . and driving means for driving the
driving member in the normal. and reverse rotation

directions. there 'are provided;

a) a stopper disposed at an axial end portion of the

driving shaft

b) an. operating handle interposed between the stopper
and the driving member so as to be axially movable

between a first position in which it comes near to the

driving member and a second position in which it is spaced

apart therefrom and adapted not to rotate relatively with

respect to the driving shaft |
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ted. so that the driving nmenber threadably nounted to the driving shaft

be noved back with respect to alining plate of a mnechanica

e. * Wen an action of the nechanical brake is released, by that

ng back, the free- rotation control can be carried out and the

ating handle can be brought intd resilient contact wth the

i ng menber by a pushing force of the resilient pushing nenber under
condition so as to maintain the f ree-rotation controlling

te. In the (éj eear Ofgbofrotatdiin Olass iaftphidit Usprihgvi igterposed
e e SRRk, Sy e Dprs SR o Shd se IO
' to urge the operating handle toward the first posxtlon in
which the handle comes near to the driving member, to urge
5 the driving member in the brake releasing direction and to
rotate the driving member so as to release the brake when
the operating handle is moved to the second position;
(d) restrictive means interposed between the operating

handle and .the driving member and serving to restrict a

10 #:+ relative rotation range of the driving‘member with respect
to.the driving shaft when the operating handle is located
at the first position and to cancel the restriction when
the handle is located at the second position; and

(e) free-rotation maintaining means serving to bring
15 the operating handle into resilient contact with the
 driving member by an axial urging force of the spring so
as to maintain the free-rotation control carried out by the
operating handle when the handle is located at the second
position.

20 ‘The invention also provides an apparatus in which a
first free-rotation assisting spring is interposed between
the stopper and the operating handle so as to urge the
handle toward the first position in which it is near to the
driving member while besides the first spring, a second

. 25 free-rotation assisting spring is interposed between the

;f driving member and the operating handle so as to urge the
driving member in the brake releasing direction.

COnvéniently, a free~rotation control surface may be
formed in such a surface of the driving member as to be

30 opposed to the operating handle side, an engagement lug is
protruded from such a surface of the operating handle as
to be opposed to the driving member side so as to be
brought into resilient contact with the free-rotation
control surface by the urging force of -
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the.urging force of the resilient pushing nenber at the tine of
free-rotation controlling so as to restrain a relative rotation of
the driving nmenber with respect to the driving shaft and maintain the
free-rotation control when the load chai® is pulled out and pul | ed back.
under the free-rotation control, advantageously it becones possible to
enlarge an input range of a traction force applied to the |oad chain and
to carry out the f ree- rotation operation wi t hout requiring any

skill. Especthal Ifyrsthospring , | n whehe theevaperatipge Hapidbt  ands- thoaatédon
machi ne, f - .rotati co ol carried . S
required to I?'f.‘l hﬁ y %)cﬁ d oﬁmﬁﬁ% op%Hitl r%bg ha“%e gg ﬁ-léte f%{rér%md
as to rel easssisting dorite for urging the driving member in the

brake releasing direction is engaged with the engagement lug

Conveniently,
the second spring may comprise a coil portion formed
spirally in a coplanarlity, a first spring Ileg located
at one end of the coil portion so as to engage with the

-~ driving member and a second spring leg located at.sthe
’ .other end thereof so as to engage with the engagement Ilug

of the operating handle . .
Conveniently the driving member may be

provided with an engagement portion which engages wi_th
the second spring SO as t:) interrupt that the -second
spring urges the driving member in the brake releasing
direction when the operating handle is located at the

first position, and which cancels the  engagement with the
second spring when the operating handle . is moved to
the second position. ;

Conveniently the driving means may comphse
an operating lever provided with an actuating pawl member
- adapted to disengagably engage with the driving member
so that a spring force for urging the driving member in

the brake releasing direction can be used as a spring force

for rotating the driving member disengaged from the pawl
member of the operating lever . to the brake releasing
position when the operating handle is moved to the second
position. '

Conveniently the driving

means may comprise an operating lever provided

with an actuating paw!l member adapted o disengagably

engage with the driving member . the operaling lever has
a boss portion provided with a protruded tube

projecting toward the operating handle . the operating
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under such a condition that the rotation of the driving nenber is
bl ocked, in other words, under such -a condition that a reverse
rotation "pawm (a returning paw)- of the actuating paw nenber

provi fled in the operating | ever neshes fith teeth of the driving menber
so as to block the rotation of the driving nenber in the Ilever-type
hoi st and traction machine, and finally return an actuating pawl nenber to

the neutral position. Therefore, when a novice operator carries out
the free-rothahdl®) conis oprovidéd mdth appr epkndicdal t baver t Iportion
which covers the protruded tube , ‘and the protruded tube

is provided with a free-rotation indicating portion
which appéars for indication by the movement of the cover
portion . when the operating handle has been moved to
the second position.

In an example,
there is provided ‘ the free-rotation assisting spring'
which - urges the operating bhandle , . toward the first
position .fi¥* which the handle is near to the driving
- member and urges the driving member ~in the brake
releasing direction, when the handle is pulled out to the
second - position so -as tQ ~carry out the free-rotation
control, the driving member  can be rotated in the brake
releasing direction with respect to the driving shaft by é
torsional urging force of the spring in- the brake
releasing direction to make the mechanical brake released.
Thereupon. the operating handle can be brought into
resilient contact with the driving member by an axial
urging force of the spring toward the first position to

maintain the free-rotation control by the handle
- Therefore. it becomes possible to enlarge an input range of

- a traction force of the load chain due to the maintaining of
the free-rotation state by the spring at the time of
free-rotation control. As a result. a length of the ‘load

- chain can be adjusted without requiring any skill, and when
the operating handle has been pulled out to the second
position, since the mechanical brake <can be released by
rotating the driving member due to an effect of the spring

the free-rotation c;ih'trol can be carried out by merely
pulling out the handle even though a novice operator
carries out the free-rotation control. Accordingly. an
operability can be made simple and easy. and erroneous
operations can be avoided so as to improve the ‘operability
and dissolve such an inconvenience that the Ffree-rotation
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-3- operator operates erroneously,

paw nenber

the operating handle and so on. Further, if such erroneous operations are
carried out,
control appropriately, that results in confusion and inconvenience.
0533 466 Al also by the present Applicant discloses a hoist and traction
machi ne provided with a | oad sheave,

menber and f Qgarfdid Vi Ng $2i @rbviddd SHAWE.a a clindi-iedl TRBVEF Ssureiwabl e with

for exanpl e changes over the actuating

not to the returning pawl but to the forwardi ng paw, reverses

of course it becones inpos$ible to carry out the free-rotation

which covers the protruded tube . and the protruded tube
is provided with a free-rotation indicating portion

which appears for indication by the movement of the cover

portion . when the operating handle has been moved to

the second position. z

.In an example,
there is provided the free-rotation assisting spring
which - urges the operating bandle . toward the first
position -f¥* which the handle is near to the driving
member and urges the driving member in the brake
releasing direction, when the bhandle is pulled out to the
second position so ‘as to <carry out the free-rotation
control, the driving member can be rotated in the brake
releasing direction with respect to the driving shaft by é
torsional urging force of the spring in the brake
releasing direction to make the mechanical brake released.
Thereupon. the operating handle cén be brought into
resilient contact with the driving member by an axial
urging force of the spring toward the first position to
maintain the free-rotation control by the handle
Therefore. it becomes possible to enlarge an input range of
a traction force of the load chain due to the maintaining of
the free-rotation state by the spring at the time of
free-rotation control. As a result, a length of the load

- chain can be adjusted without requiring any skill, and when

the operating handle has been pulled out to the second
position, since the mechanical brake can be released by
rotating the driving member due to an effect of the spring

the free-rotation control - can be carried out by merely
pulling out the handle even though a novice operator
carries out the free-rotation control Accordingly. an
operability can be made simple and easy. and. erroneous
operations can be avoided so as to improve the ‘operability
and dissolve such an inconvenience that the free-rotation
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said driving shaft, a braking pawl and a braking ratchet wheel engageable
with said braking pawl and braking plates interposed between said driving
menber and said driven nenber and constituting a nechanical brake, and
drivihg neans for normally and reverse@] driving said driving nenber,
conprising a free rotation control -apparatus for nmaking said mechani cal
brake not-operabl e and enabli.ng said | oad sheave to freely rotate, said
free rotation control apparatus provided with, a) a st'opper provided at an
axi al end of comteoldri vhergmebaf t imbpssibleoperdue ng tewandl sudhor feém@neodst i on
operation

operations.

Since there is provided the second spring besides the
first spring . these first and second springs can
be mounted separately respectively. Therefore, since their

mountabilities can be improved in comparison with a case in
which one spring serves a double purpose as well as also a

spring characteristic can be selected according to a

function of each spring . the effects mentioned above
. o can -be_ accomplished more effectively.
Since the second spring is adapted to engage with the
engagement lug . the urging coptrol for the second spring

becomes possible due to a simple construction employing
the engagement lug
. Further the
second spring can be formed in :'a flat configuration.
Therefore, the second spring can be mounted even into 'a
small space between the driving member and the operating
handle and can be applied also to such a machine as to
_ have an overload preventive mechanism which will Dbe
- explained in an embodiment of the invention later.

Since the driving member is provided with the engagement
portion . when the operating handle is located at the
first position, the first spring is engaged with the
engagement portion of the driving member so that the
driving member is not wurged in the brake releasing
direction while when the handle is moved to the second'
positibn. the engagement by the engagement portion L s
cancelled so as to urge the driving member in the brake
releasing direction. Therefore. in addition to the
functions outlined above, it becomes also possible to

avoid a sudden release of the mechanical brake due to an
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I nt er posed between said stopper and.said driving nenber

in relation of

'be! ng axially novable across froma first position in proximty to said
driving menber to a second position apart therefromso as to be

not-rel ative-rotatable with respect 0 said driving shaft, c¢) an
el astical ly biasing nmenber interposed between said st opper and
operating handle and for biasing said operating handle toeward

sai d

first position where said operating handl e noves toward said drivin
menber, d) reffiectt iafn heanseedridchspinr ovi dedl biienetimesapfl hoist an

traction working carried out at the first position of

d

the

handle . That is, even though the actuating pawl member
of the operating lever provided as  the driving means is
misoperated to a neutral position in the lever-type hoist
and traction machine, the sudden release of the mechanical
brake can be prevented. _
| Further
the lever-type hoist and traction machine, since the spring
force for urging the drivingtimember in the brake releasing
direction is used as a spring force -capable of rotating the
driving member disengaged from the actuating pawl member
of the operation lever ., to the brake released position
when the operating h?mgle hals been pulled out to thg
second position, the frée—.rotation control can be carried
out by merely pulling out’ the handle under such a
condition that the actuating pawl member of the operating
lever is set to the neutral positio_h. ‘namely the free-
-rotation position. Accordingly, it becomes unnecessary to
carry out tedious operations such as turning the handle
and returning the returning pawl of the actuating pawl
member to the neutral bosiiion after having been made to
engage with the driving member, so that the operability can
be made simple and easy and the free-rotation position of
the actuating pawl member can be indicated. Further.
since the free-rotation control can be carried out by merely

pulling out the handle . erroneous operations for not only
the handle but also the actuating pawl member can be
avoided so as to improve the operabilities. Furthermore,

since the brake is released by rotating the driving member 8

relative to the driving shaft by the spring force. the
spring force can be made less than that required for
rotating the driving shaft . Therefore., the returning from
the free-rotation state to the steady state in which the

brake is effected can be made smooth.

t he
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qperatlng handle and said driving mnmenber, can regulate arelative

pbtation range of said driving -4- nmenber with respect to said driving

§haft wheh said operating handle is put in the first position, and can

5 | ease said regul ati on when said operating handle is put in the second
bsition, and e) free rotation control Hblding means which rel eases

f'gulation by putting said operating handle in the

Further, when the free;rotation control is carried out
after the operating handle has been moved to the second
position, a cylindrical cover portion provided in the
i handle is moved following the movement of the handle, so
5 that a free-rotation indicating portion provided on a
protruded tube of the operating lever appears for
indication. Therefore, it can be readily recognized from
H outside that the operating handle is located at the second
pdsition so that the load sheave is situated in the free-
;r 10 rotation controllable condition. - Whe; the free-rotation
b indicating portion is covered by the cyiindrical cover
' - portion of the handle not to be observed from outside, it

can be readily recognized that the handle is located at the

first position and the 1load sheave is in the steady

15 operating state. Accordingly, it becomes possible to avoid

erroneous operations of operators.

The above and other objects, features and advantages
of the present invention will become readily apparent from
the following detailed description of an embodiment thereof

20 which is to be read in connection with the accompanying:

drawings, in which:-

Fig. 1 is a vertical sectional view of a lever-type
hoist and traction machine empioying a first embodiment of

‘ a free-rotation control apparatus of the present invention;
25 Fig. 2 is a front view of an operating handle thereof;

Fig. 3 is a front view of a stopper thereof;

FPig. 4 is a front view showing positional
relationships between a driving member, an engagement lug
provided in the operating handle and a free-rotation

30 assisting spring during a usual use;

Fig. 5 is a ‘front view showing positional
relationships therebetween during a free-rotation control,
correspondingly to Fig. 4;

Fig. 6 is a sectional-&iew taken alonglthe A-A line in
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second position and, when said operating handle rotates for free rotation,
applies a biasing force by said elastically biasing nenber onto said
driving nenber so as to hold free rotation operation by said operating
handl e. DE 33 23 150 Al (Kabushi ki Kai sh& Kito) discloses conpact | oad
lifting and |owering device - having a manually operated ratchet
mechani sm for reversing gear conbined with safety brake. The driving
spindle carries a toothed pinion at one end, neshing with a gearwheel on
the spindle pﬂ!ch garrles the pulley round mhlch passes the chain for

rai'sing and
Fig. 7 1is a vertical sectional view of the lever-type

hoist and traction machine showing the free-rotation control
state;

Fig. 8 1is a vertical sectional view of the lever-type
hoist and traction machine employing a second embodiment of
a free-rotation control apparatus of the present invention;

Fig. 9 is a front view of the operating handle thereof:

Fig. 10 is a front view of a stopper thereof:

Fig. 11 is a front view showing posftibnal relationships
. between a driving member, an engagement lug provided in the
operating handle and a second spring for assisting the {ree-
rotation during a usual use;

Fig. 12 is a front view showing positional relationships
therebetween during a free-rotation control. correspondingly
to Fie. 4: A _

Fig. 13 is a perspecti\;ﬁe view of a principal portion;

.Fig. 14 is a vertical sectional viev-i of the lever-type
hoist and traction machine showing the free-rotation control
state; and | '

Fig. 15 is a perspective view of another example of the

second spring.

In a lever-type hoist and traction machine according to
an embodiment illustrated. in Fig. 1, a cylindrical shaft 4
provided with a load sheave 3 1is supported rotatably between
a first and a second side plates |, 2 opposed to each other
through a predetermined distance. A driving shaft 5 to
which a rotative power is transmitted from an operating
lever side is supported within the cylindrical shaft 4 so as
to be relatively rotatable. Between an outer end portion of
the driving shaft 5 projected beyond the second side plate 2
and the load sheave 3 there is interposed a reduction gear
mechanism 6 comprising a plurality of- speed reducing gears
so that the rotative power of the driving shaft 5 can be
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ering the | oad. At the other end of the driving spindle is

for porat ed a.reversing gear for- changeover fromlifting to | owering.
Is includes a slider with a rel ease | ever connected near the engagenent

§. controlling its engagenent with a tdot hed drum nount ed on an extension
Ft he driving spindle. The manual |y operated | ever is interconnected with
franual |y operated wheel which i s noved i nwards and outwards to control a
di ng disc inside, which has teeth projecting froman inner face.
erl ock wit{rahemittedn tohethleacmaaf smevéocst hayl dr uspeedd FedueParstadd a
ki ng systeﬂh%ﬂgﬁh1%revents the melght t he %uspended | oad from

e reduction gear~ mec amsm

A driven member 7 comprising a hub provided with a
flange is threadably mounted to an external side of the
driving shaft 5 projected beyond the first side plate 1
A driving member 8 having teeth 8a formed along the
external periphery is threadably mounted to an outside
portion of the driving shaft 5 beyond the driven member 7.
Between the driving member 8 and the driven member 7 there
are interposed a pair of b’;i%aking plates 9., 10 and a braking
ratchet wheel 11 while a braking pawl 12 adapted to mesh
with the bréking ratchet wheel 11 1is mounted to the first
side plate 1, so that a mechanical brake 13 is congtructed

by these braking ratchet wheel 1] and braking plates 9, 10.

Further. in a location axially outside a brake cover 13a
adapted to cover an external peripheral portion of the
mechanical brake 13 and radially outside the driving member
8 there is provided driving means cog}lprising an operating
lever 16 provided with an actuating pawl member 14 having a
forwarding pawl and a returning pawl adapted to mesh with
the teeth 8a formed in the external peripheral portion of
the driving member 8 and a controlling portion 15 adapted to
be controlled so as to optionally make the forwarding pawl
and the returning pawl of the actuating paw! member 14 mesh
with the ‘teeth 8a or dié,engage from the teeth 8a.

In the lever-type hoist and traction machine having the
above-mentioned c¢onstruction. a stopper 17 is disposed at an
axial end portion of the driving shaft 5. Between the
stopper 17 and the driving member 8 there is interposed an
operating  handle 18 which is incapable  of relatively
rotating with respect to the driving shaft 5 but capable of
moving axially between a first position in which it comes
near to the driving member 8 and a second position in which
it is spaced apart therefrom. Between the operating handle
I8 and the stopper 17 there is provided a free-rotation

These
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being inadvertently released. It is an object of the presept—avention—to—
provide a free-rotation control apparatus which enables an op ) aced
carry out a free-rotation control by such a sinpl e oper

putl out an operating handl e, nmakes an d@erability sinpl e ﬁl}éﬁﬂv

avoi ds such an inconveni ence that the free-rotation contr
I npossi bl e due to an erroneous operation in a hoist and practlon machi ne.

assisting spring 19 which Qerves to urge the handle 18
toward the driving member 8 and generally comprises a coil
spring bhaving a pair of spring legs 19a, 19b with one leg
19a engaged with the stopper. 17 and the other leg 19b
engaged with the driving m;é_mber 8 and to urge the driving
member 8 in the brake releasing direction. Between the
operating handle 18 and the driving member 8 there is
provided restrictive means which serves to restrict a
relative rotation range: of the driving member 8 with respect
to the driving shaft 5 and to cancel the restriction by %the

! movement of the operating handle 18 in the direction opposed
to the driving member 8. namely by the movement thereof to
the second position.

That is. in the embodiment, illustrated in Fig. 1. a
first and a second threaded portions 20, 21 and a serrated
portion 23 are formed in the driving shaft 5, so that the
driven member 7 is threadably mounted to the first threaded
portion 20 and the driving member 8 is ._'threadably mounted to
the’ second threaded portion 21 respectively, and further a
coil spring 24 is interposed between the driven member 7 and
the driving member 8 so that the axial movement of the

- driven member 7 with respect to the driving shaft 5 can be
- restrained by the coil spring 24 and the driving member 8
) can be moved leftward in Fig.-l by a normal rotation of the
driving member 8 relative to the driving shaft 5. A pair of
sleeves 25, 26 are fitted to the serrated portion 23 outside
the driving member 8 with t.he first sleeve 25 provided with
a flange 25a and the stopper [7 attached through a serration
coupling to an end nportion of -the serrated porti'on 23
outside the second sleeve 26. The stopper 17 is fixedly
secured to the driving shaft 5 through the sleeves 25, 26 by
tightening a nut 27. _

The operating handle 18 is fitted onto the second sleeve
26 through an fitting port 28a formed in a boss portion 28
thereof so as to allow the handle 18 to be axially moved



Accordingly in an aspect to the present |nveﬁﬁ—eﬁ—t—her—e~1—s_p1*ov1—ded a

free-rotation control apparatus of a hoist ah h|ne |nclud|ng a
| oad sheaVe, a driving shaft which has r|v s to drive
the | bad sheave, a driving menber thre¢add Iy r|V|ng shaft,

a nmechani cal brake interposed between the dr|v the driven
menber and driving nmeans for driving the driving nenber I n the nor mal and
reverse rotation directions, said free-rotation control apparatus enabling
the | oad sheaaleng o thet dtiwidg estiaftby iamdctriotatedgbetwaenhathiec stobwerkel &nd

conpri sing: agnda ﬁutOpcpnvm%' Sn?é’n?t?edraé anAQX'sﬁowend p%“é 9" comt/g? rails
29 are formed in an inner peripheral surface of the
operating bhandle 18 and, as shown in Fig. 3, concave grooves
30 are formed in an outer peripheral portion of the stopper
17 so as to engage with the convex rails 29. The convex
rails 29 of the operating handle 18 are made to .engage with
the concave grooves 30. of the stopper 17 so that the handle
18 can not be turned relatively with respect to the driving’

- shaft -&*

s . A free-rotation assisting spring 19 is interposed
between the outside of the boss portion 28 of the operattng
handle 18 and the inside of the stopper 17 opposed to the
boss portion 28. As shown in Figs. 3 and 6. an engagement
port 41 and an engagement hole 42 are formed in the stopper
17 and the driving member 8 respectively so as to engage
with opposite legs 19a. 19b of the spring 19. An arcuate
elongated port 43 is formed in the operating handle 18 so
that a mid portion of the spring leg 19b to be engaged with
the engagement hole 42 can pass therethrough. That 'is, the

~ spring leg 19b passes through the elongated port -43 and then_
- engages with the engagement hole 42 of the driving member 8.
i When the spring 19 is mounted between the stopper 17 and
' the operating handle 18 with its l.egs 19a, 19b engaged with
the  engagement port 41 and the ‘engagement hole 42
respectively, the stopper 17 toahbe mounted onto the serrated
portion 23 of the driving shaft 5 is coupled to the serrated
portion 23 in such a twisted condition that the spring leg
19a to be engaged with the engagement port 41 of the stopper
17 is moved in the peripheral direction relative to the
spring leg 19b to be engaged with the engagemeht hole 42 of
the driving member 8 so that a reaction force of the spring
19 acts on the driving member 8 in the brake releasing
direction. namely in the direction of a dotted arrow in Fig.
4. Under this condition. the driving member 8 is urged by

b,
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driving shaft; 'b) an operati ng handl e |nterposed bet ween t-he st opper and

t he dI’IVI ng rrenber so as to be aX|aIIy novabl e between a first position in
which it msmemsasaeemﬁ acelt i vi ng nenber and a second position in which it
S spaced a and adapted nd#4 to rotate relatively with respect
to the dr|v free-rotation assisting spring interposed -
between the 's opper an the operating handle and serving to urge the
operating handle toward the first position in which the handle comes near

to _t he drivi n&erreg‘t))remg 19 in the brake releasing direction. so that the
mechanical brake 13 can be released by selecting the spring
force suitably at the time of free-rotation control which
will be explained later. The coil portion - of the spring 19
to be interposed between the stopper 17 and the operating
handle 18 is adapted to be brought into contact with the
inside of the stopper 17 and the outside of the boss portion
28 of the handle 18 when the stopper 17 is fixedly secured
to the driving shaft 5 by the nut 2% The coil - portion
deforms axially due to that contact, so that the operating
handle 18 is urged so as to be pushed onto the flange 25a of
the first sleeve 25, that is, in the direction opposed to
the stopper 17, namely toward the driving member 8.
Incidentally, as shown in WFig. 3, the plurality of

engagement ports 41 are formed separately in the stopper 17
along the peripheral direction of the stopper 17 so that the

g leg 19a of the spring 19 can be engaged with a selected one
; of the ports 41. An adjustment of the torsional reaction
force of the spring 19 becomes possible by the selection of

the engagement ports 41. .

Further, two engagement lugs 31 are formed symmetrically
as indicated by the dotted line in Fig. 4 in the radial
marginal portion of the back side of the boss portion 28 of
the operating handle 18 so as to project toward the driving
member 8. As illustrated in Figs. 1 through 4, a pair of

protruded portions 32 are formed symmetrically in the side
of the driving member 8 opposed to the boss portion 28 of
the operating handle 18. The protruded portions 32 have
restrictive means comprising a first and a second respective
surfaces 33, 34 with whlch. the engagement lugs 31 engage so
as to restrict the relatwe rotational range of the driving
member 8 with respect to the driving shaft 5, when the
driving  member 8 rotates relatively with'  respect
to the driving shaft 5. Also, there are provided
free-rotation control surfaces 35 constructing  the




;’estri ctive neans i nt er posed between the opérati ng handte—and—the

I ng menber for restricting a relative rotation range-gf; s BeBYReplaced’
er wi'th respect to the driving shaft when the operatiﬁtd'stéﬂge | h
gat'ed at the first position and déncelling the restri muH mw
#dl e is |ocated at the second position; e) free-rotation

gns for bringing the operating handle into resilient contact with the
giving nenber by an axial urging force of the spring so as to maintain the
pe-rotati onpRer@{dth Clain@ining means which are in connection to

the second restrictive surfaces 34 and serve to maintain the

free-rotation together with the. engagement lugs 31 by being
brought into contact with the leading end surfaces of the
lugs 31 by the axial urging force of the spring 19 when the
operating handle 18 is moved to the second position opposed
to the driving member 8 so as to rotate the driving member 8
relatively with respect to the driving shaft 5 by the urging
force of "the spring. 19 in the torsignal direction thereof.
Further, the protruded* portion 32 is provided with a
restrictive portion which is raised from the free-rotation
control surface 35 and has a third restrictive surface 36
adapted to engage with a front side of the engagement lug 31
in the rotational direction thereqf when the driving member
8 rotates relatively with respect to the driving shaft 5
under such a condition that the leading end surface of the
lug 31 is kept in contact with the free-rotation control

surface - 35. _

- Incidentally, the symbol 44 in Fig. 1 designates a pawl
holding mechanism which serves to hold the actuating pawl
member 14 optionally at the forwarding position (the normal

rotation position) in which the forwarding pawl thereof
wp engages with the teeth 8a of the driving member 8. at the
returning pos'ition (the .rg‘yerse rotation position) in which
the returning pawl thereof engages with the teeth 8a and at
the neutral position in which neither of the forwarding pawl
and the returning pawl engages with the teeth 8a and
comprises a pushing member 45 and a spring 46. Indications
for indicating: the operational positions of the controlling
portion 15 of the actuating pawl member 14. for example such
as "Forwarding”, "Returning” and “"Neutral” or Free-
Rotation™ are provided on the outer surface of the operating
lever 16. '

The operating lever 16 has a protruded tube 16b formed
integrally in the boss portion 16a so as to project toward



-6- Jout by the operating handl e when the handle is |located at the second
posgti on; CHARACTERI SED I N THAT the free-rotation assisting spring further
serfes to'urge the driving menber in a brak&hi$ 3989 and to

rel gase the brake by rotating the drivi n195rre I] erating handl e
Is get to the second position. The invention gl free-rotation
confrol apparatus of a hoist and traction machine including a | oad

the operating handle 18 to externally surround both the
protruded portions 32 provided with the  free-rotation
control surface 35 and the engagement 1lugs 31 projected from
the operating handle 18. - On the outer surface of the
protruded tube 16b there is providled a free-rotation
indicating  portion 37 having directly  printed letters,
symbols and the like which indicate the free-rotation
control conditions or a pasted seal material printed with
those letters and the like. On one_ hand, ‘the operating
handle 18 has a cylindrical cover portion 18a so integrally
‘formed in the outer peripheral portion thereof as to project
toward. the operating lever 16 and so located as to
externally surround the protruded tube 16b in an overlapped

manner.  When the f{ree-rotation control is carried out by .
the operating handle 18 vpeing moved to the second

position, the cylindrical _cover portion 18a . is moved
following the operational moVement of the handle 18, so that
the free-rotation indicating porﬁon 3'_} provided on the
protruded tube 16b appears for indication and it can be
readily recognized from outside that the operating handle 18
is located at the second position and the load sheave 3 is
under the free-rotation controllable condition. '

In the above construction, the formation of the first
and the &second threaded ©portions 20, 21 and the the
threadable mounting of the driven member 7 and the driving

member 8 therewith bhave been done in consideration of
workability and strength of the driving shaft 5. But. the
first threaded portion 20 may be replaced with a serration.
When the first threaded portion 20 is formed and the driven
member 7 is threadably ‘mounted thereto. the screw movement
of the driven member 7 is so devised as to be resirained by
the coil spring 24. But. an. E-ring may be provided in the
second threaded portion 21 so that the coil spring 24 may be
interposed between the E-ring and the driven member 7.
Further, the screw grooves of the first threaded portion 20



cal

o ﬁts srsémaueseereRepdhcem ng

a driving shaft which has a driven nenber and serves  :to 'dri'\)'e'
menber threadably mount ed-._to the driving

? e interposed between, the driving menb
rre g means for driWWn§ te .drivingds
rse ro ation directions, sai 0 regsotaiike

brake and conprising: a) a stopper di sposed-at{“ah axi al =
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end:

and a fnctlonal connecting force so that the screw movement
of the driven member 7 may be restrained by a non-return
effect of the coating. Furthermore, since the driven member
7 may be fixedly secured to the driving shaft 5 by screwing
a stop bolt or hammering a cotter pin thereinto, the spring
24 is not always necessary.

Then, ‘a function of the lever-type hoist and traction
machine having the abow‘,é-mentioned cofistruction  will be
explained hereinafter.

Firstly, when hoisting a load, the forwarding pawl of
the actuating pawl member 14 is made to mesh with the teeth
8a of the driving member 8 by operating the controiling

portion 15 of the operating lever 16. Then, the lever 16
is reciprocatively swung so as to rotate the driving member
8 in the normal rotating direction. = During the normal

rotation, the driving member 8 moves due to a screw effect
leftward in Fig. 1, namely toward the driven member 7, so
that the mechanical brake 13- is effected. Thereupon, the
rotative power of the driving member 8 is transmitted from

the driving shaft 5 to the load sheave 3 through the

reduction gear mechanism 6 and the cylindrical shaft 4 to
rotate the load sheave 3 so as to hoist the load by
utilizing a chain looped around the load sheave 3.

When lowering the ‘l!oad, the returning pawl of the
actuating pawl member 14 is made to mesh with the teeth 8a
of the driving member 8 by operating the controlling portion
15. Then. the lever. 16 1is reciprocatively swung so as to
rotate the driving member 8 in the reverse rotating
direction. Thereupon. since the engagement lugs 30 are
located at the position indicated by the dotted lines in
Fig. 4. namely between the Ffirst restrictive surface 33 and
the second restrictive surface 34, the driving member 8

rotates relatively with respect to the driving shaft 35

and t he
er. _|n the_:_._




;-a first position in which it cones near to the driving nenber and a

Eposition in which it is spaced apart therefrom and adapted not to
e'r el atively with respect to thesdriving shaft; c) heanSBea1Rela
gt ati on assi sting spring i nt er ptisgg bet ween t he stoppe&j

;ing handl e and serving to urge the operating handle to

¥on in which the handle cones near to the driving

f.ctive neans i nter posed between the operating handle and the dr|V|ng
N QL eh Bl "t 2hniEule" Ao ™G Ohnd "ol KoBhdTEe"

restrictive surface 34 to move back with respect to the
driven member 7. The braking action of the mechanical brake
13 is stopped by the back ,m'ovement' of the driving member 7,
so that the driving shaft 5 can rotate reversely by a count
of reverse rotations of the drividg- member 8, that makes it
possible to éarry out the load lowering in safety.

Next, it will be explained hereinafter that the chain
looped around the load sheave 3 is extended or contracted
freely with respect to the load side under the free-rotation
condition of the load sheave 3. |

In this case, the actuating pawl member 14 is made to
take the neutral position and then the operating handle 18 -
is pulled out toward the stopper 7. namely to the second
position oppbsed to the driving member 8 against an axial
urging force of the spring 18. The lugs 31 of the operating
handle 18 are moved by that pulling out to the restriction
cancelling position in which they are not restricted by the
first and the second restrictive surfaces 33. 34.
Thereupon, due to this cancellation of the restriction and
the changeover of the actuating pawl member 14 to the
neutral "position. the driving member 8 is rotated in the
) brake releasing direction (the direction of the arrow
I depicted by the dotted line in Fig. 4) by the urging force
| of the spring 19 in -the torsional direction thereof and
brought into the state illustrated in Fig.. 5. -

Accordingly, since the spring force of the spring 19 s
used as a spring force capable of making the driving member
8 rotate to the brake releasing position at the neutral -
position of the actuating pawl member 14. the driving member
8 is rotated so as to move back due to the screw effect in
the direction opposed to the driven member 7 by merely
pulling out the operating bhandle 18 to the second position
to cancel the braking effect of the mechanical brake 13 so
that the load sheave 3 can be made to take the free-rotation

b



¥d position, -7- a) free-rotation ans for
Ethe operating handle into resili{2nt I]Hlﬂﬂ e driving
¥ an axial urging force of the first mai nt ai n

Mt ion operation

state. Thereupon, the -lt.Jgs 31 move . from. - the - position
indicated by the dotted lines in Fig. 4 to - the position
indicated by the dotted lines in Fig. 5 .to oppose to the
free-rotation control surfaces 35 of the driving member 8.
When the operating handle 18 is released from the pulling
out operation under this condition, the operating handle 18
is pushed toward the driving member 8 by the axial urging
force of the spring 19. so that the leading end surfaces of
the lugs -31 are brought into resilient contact with free-
rotation restrictive surfaces 35 of the protruded portions
32 provided in the driving member 8 as shown in Fig. 7 and
the free-rotation state of the .load sheave 3 can be
maintained by a frictional resistance caused by that
resilient contact. Accordingls". since  the free-rotation
state can be maintained in that way, an input range 'qf the
traction force of the chain can be enlarged in comparison
with the conventional embodiment durir_1g. the free-rotation
control allowing the traction of the :'chain and the rapid
extension and contraction of the load side chain, so that it
becomes possible to adjust the extension and contraction of
the chain on the load side without requiring any skill.
Further, when the operating handle 18 is moved to the
second position during the above-mentioned free-rotation
control. a tubular cover portion 18a is moved following the
movement of the handle 18, so that the free-rotation
indicating portion 37 provided in the protruded tube 16b of
the operating lever 13 appears so as to be observed from
outside as shown in Fig. 7. Therefore, it can be readily

recognized externally that the  operating handle 18 is

located in the second posiiion and the load sheave 3 is in
the free-rotation control ""x:‘state. When the free-rotation
indicating portion 37 is covered by the tubular cover
portion 18a of the bhandle 18 so as not to be observed from
outside. it can be readily understood that the operating
handle 18 is located at the first position and the load

3 the driving shaft when the operatingtanmdte s tocated at tHe

i"t ion and cancelling the restricti gfs $hRHL Bed) fedS Located at

t he



it by the operating handl e when the handle is located at the
Eition; CHARACTERISED IN THAT said a paratus further conpri ses:
fid free-rotation assisting sprlnng

gd t he operating handle so asixzuwg H nber in the
feasi ng directiron. Conveniently, a fr ntrol surface
arned in such a surface of the driving menber as to be opposed to

gt i ng handl e side, an engagement lug is protruded fromsuch a
‘ _f t he e%peragl ng hand e as

the steady running state wherein the load
hoisting or lowering is carried out. - Accordingly, it
becomes possible to effectively avoid erroneous operations

of the operator by making use of the indication portion 37.

When the driving member 8 1is rotated relatively with
respect to the. driving shaft 5 by the torsional urging force
of the spring 19 under such a condition that the restrictive
portions are provided in the protruded portions 32 of _the
driving meémber 8 and the leading end surfaces of the
engagement™ lugs 31 are in resilient contact with the free-
rotation control surfaces 35 of the prbtruded portions 32,
the front portions of the engagement 1lugs 31 in the
rotation direction is so restricted by third restrictive
surfaces 36 of the restrictive .portion as not to rotate
any further than that relative rotation. Therefore, it is
possible to restrict an af;_gle of ~rotation of the driving
member 8 caused by the sﬁﬁng 19, so that a space distance
between the driving member 8 and the dri.ven member 7 can be
made not to become wider than a distance required for the
free-rotation of the load sheave 3. .

Further., when a traction force of the chain is increased
under the above-mentioned free-rotation control so as to
apply a strong reverse-direction force to the load sh_éave 3.
the resilient contact between the leading end surfaces of
the engagement lugs 31 and the free-rotation control
surfaces 35 is cancelled due to slippage therebetween so
that the engagement lugs 31 return between the first
restrictive surface 33 and the second restrictive surface
34. Thereupon, as mentioned above, the engagement Ilugs 31
return to such a condition that the braking function of the
mechanical brake 13 can be effected or interrupted
optionally. That is. when the strong revérse-direction
force is applied to the load sheave 3 under the free-
rotation condition, since the driving. member 8 is threadably
mounted to the driving shaft 5 and a rotative inertia force

89t he driving



Bsed to the drving nmenber side so as to be brought
Pth the free-rotation control surface by the urging force of
#f i rst spring when the operating handle is located in
nd

position, and the secpnd = free-rotation assisting

for urging the driving - menber I n the brake: rel easing

is engaged with the engagenent |ug Conveni ently,

thereof is larger than that of the driving shaft ‘5, the
free-rotation control surfaces 35 slip relative to the
engagement lugs 31 by overcoming the | torsional urging force
of the spring 19 so that the driving member 8 starts to
rotate a little late behind the turning of the opérating
handle 18. As a result., the resilient contact between the
leading end surfaces of the engagement lugs 31 and the

-free-rotation control surfaces 35 comes to be cancelled, so

that the - engagement lugs- 31 return- between the first
restrictive surfaces 33 and the second restrictive surfaces
34 respectively.

When the load hoisting or the load traction is carried
out after tensioning the load chain by adjusting a length of
the load chain under the a.bove-mentioned free-rotation
control, it becomes possible to return the mechanical brake
13 to the activated state readily by changing over the
actuating pawl member 14 from the neutral position to the
actuating position. making the forwarding -_- pawl mesh with the
teeth 8a of the driving member 8 and swinging the operating
lever 16. That is, when the operating lever 16 is swung
under such a condition that the forwarding pawl is meshed
with the teeth 8a™ of the driving member 8, the driving

- member 8 rotates in the normal rotation direction. namely in

the forwarding direction so as to move back due to screwing
effect and activate - the fnechanical brake 13 because a
rotative friction is applied to the driving shaft 5 by the
tension of the load chain. Therefore, it becomes possible
to hoist and/or pull the load by drivingly rotating the load
sheave 3 through the mechanical brake 13. '

“Though the operating handle 18- is operated for carrying
out the free-rotation control during the load hoisting or
the load traction. the free-rotation control state can not
be attained because the - forwarding pawl of lhe actualing
pawl member |4 meshes with the teeth 8a of the driving

member 8.
his Sheet Has Been Replaced
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bnd spring may conprise a ";ff“oi | portion formed spirally

Bopl anarlity. a first spring leg | ocated at one end of the

&1 on SO0 as to engage with the driving nenber and a second

g eg | ocated at the otheg end thereof so as to engage with

gagenent | ug of the operating %Ie Conveniently the driving nenber
rovided with an engagenent portion . Which engages wth the
spring so as to interrupt that the second spring ur ges
ing ne in the brake rel easing direction when the

ng handl en the firgearatationt conpeolf | isst caryaed ¢ ogh. byndpullingch
the gygngaeeperatifnd hilfdle 18 after changeover of the

actuating pawl member 14 to the neutral position during the
load hoisting or the load traction, though the driving
member 8 happens to rotate due to the torsional urging force
of the spring 19 to release the brake, the mechanical brake
13 comes to effect. similarly to the case in which the load
chain is pulled strongly, while the reverse-direction load
acting on "the load sheave‘ 3 is large.* Incidentally, it is
preferable that an enga;;ment flange is provided in the
inner -end portion of the operating handle 18 and an
erroneous operation preventive piece is provided in the
controlling portion 15 so as to engage with the flange at
time of changeover of the actuating pawl member 14 to the
forwarding position and the returning position and to make
it impossible to carry out the pulling-out operation of the
handle 18 and to make it possible to carry out the pulling-
out operation only at the time of chanéeover to the neutral
position. _

Since the braking action of the mechanical brake 13 can
be cancelled to control the load sheave 3 to the free-
rotation state by rotating the driving member 8 by a simple
operation of merely pulling out the operating handle 18
after changeover of the actuating pawl member 14 to the
neutral position, the free-rotation control can be made
simple and easy so that the novice operator can carry out
the free-rotation control without any erronéous operation
and the operability can be improved. Further, since the
free-rotation state can be maintained by the axial urging
force of the spring 19. when the length of the load chain on
the load side is adjusted by pulling it during the free-
rotation control. the input rage of the. traction force can
be enlarged. so that also the adjustment of the chain length
during the free-rotation control can be carr.ied out without

-

any skill. i
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'ri ng when the operating handle .is moved to the second
§ Conveniently the driving nmeans may conpri se an operatimg—tever
Ewi th an actuating pawl nenber adapted to di Sengag¢|%5‘éh§é}%9§e¥}”1 lrie?laced

. ng menber so that a spring f@gce for urging the d .
L T he brake releasing  drrectPon can be used as_aﬂmﬂu il
. t

rotating the driving nenber di sengaged from e
i of the operating |Iever to the brake. rel easing position
£ operating handl e is noved “"to the -second position.

Ently the l8rithengpbove-mentioned embodiment' though the engagement
' lugs 31 are provided in the operating handle 18 and the
free-rotation control surfaces 35 .are- provided in the
driving member 8, their provisions may be exchanged to each
other. Further, though the flange 25a is provided in the
first sleeve 25 so as ..to receive the axial urging force of
the spring 19 acting to- the operating handle 18 by the
flange 25a and not to apply -the axial urging force to the
driving meiber 8 during a usual use, .the flange 25a may be

omitted.
) Next, a second emb_odiment ilustrated in Figs. -8 through .
14 will.  be explained hereinafter. In this second

embodiment there are separately provided a first free-
rotation assisting spring 49 for ‘urging the operating handle
18 toward the first position in which it comes near to the
driving member 8 and a ‘second free-rotation assisting spring
50 for wurging the driving member 8 in the brake releaSing
- direction, -with the first spring 49 interposed between the
operating handle 18 and the stopper 17 and the second. spring
50 - interposed between the driving member 8 and the handle
18. Thereupon., when the operating handle 18 is moved to the
second position, the driving member 8 is adapted to be urged
in the brake releasing direction.

When explaining more in detail, similarly to the free-
rotation assisting spring 19 in the first embodiment. the
second spring 50 comprises a coil spring with a pair of legs
S50a. 50b and a coil portion of the second - spring 50 is
internally mounted in a %gncaved portion of the _driving
member 8., into which the sleeve 25 was inserted in  the first
embodiment and is omitted herein so that an axial reaction
force can be obtained at -the first position of the operating
handle 18. As shown in Figs. 11 through 13, the protruded
portion 32 of the driving member 8 is provided with a . first
and a second engagement portions S51. 52 comprising concaved
portions adapted to engage with legs S50a. S0b of the second
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b By conprise an operating |ever oF
‘ng pawl nenber adapted to . dj a
& nenber the operating |ever This ﬁﬁ S

x Gaage with the
3 portion
d with a pr.otruded t ube pr@decti mm oper ati ng
- the operating -9- handle - th a

r'i cal cover portion whi ch covers the protruded tube and the
ptled tube is provided with a free-rotation .indicating portion

spring 50 respectively. The first engagement portion 51
having the so deep concaved portion as to engage with the
first spring leg 50a after having been pulled out along the
outer end surface of the driving member 8. The second
engagement portion 52 having the concaved portion which is
shallower than that of the first engagement portion 51 and
has a wall 52a on a side in the brake releasing direction of
the driving member 8. The wall 52a is so inclined on the
brake releasing direction side that the second leg 50b can
disengage therefrom at the time of rotafitn in the brake
releasing direction. The ser;:gnd 'spring leg 52b is engaged
with the second engagement portion 52 so as to generate a
torsional reaction force in the coil portion, and thereby
the urging against the driving member 8 by the second spring .
So in the brake releasing direction can be intérrupted.

The second spring leg '50b is extended radially outwards
beyond an engagement point of the second engagement portion
52 so as to be able to engage with thé engagement lug 31.
Accordingly, when the operating handle 18 is pulled out to
the second position. the second spring leg 50b is returned
: axially outwards by the axial reaction force of the second
: spring 50 and disengaged from the second engagement portion
52 by the torsional reaction force at the same time so as to
be engaged with the engagement lug 31.

That is. when the engagement with the second engagement
portion 52 is cancelled and the second spring leg -50b is
engaged with the engagement lug 31 of the operating handle
18, the driving member 8 1is urged in the brake releasing
direction by the torsional reaction force of the second

g oy

» spring 50 based on the handle 18. .

Incidentally. at the time of engagement of the second
spring leg 50b with the second engagement portion 52. there
is provided a clearance between the extended portion of the
second spring leg 50b and the engagement lug 31 as shown in
Fig. 11, so that the action of the mechanical brake 13 can
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VI ded the fi5ee rotation assisting spring
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to the driving nenber

g nenber in the brake releasing direction when the
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As noted - above, according to the second embodiment,
while advantageously the f'ree-rotation - control  can be
carried out by a simple op'g"'ration of merely pulling out the
operating handle 18 to the second position similarly to the
first embodiment. even though the actuating ‘pawl member 14
of the operating lever 16 is changed over to the neutral
position, advantageously . thé mechanical brake 13 can not
happen to be released  because the urging force in the brake
releasing direction is not .applied to the direction member 8
so far as the handle 18 ‘is not pulled out to. the second

position.

That is. according to the free-rotation function in the

second embodiment. similarly to the first ..embodiment, it
becomes - possible to rotate the direction mémber- 8 in the
brake releasing direction due to the torsional effect "of the
second spring 50 by merely pulling out: the. operating bhandle
18 to the second position after changeover of the actuating
pawl member 14 of the operating lever 16 and to release the
mechanical brake 13. Further, the engagement lug 31 s
brought into resilient contact with the free-rotation
control surface 35 by the axial urging force of the first
spring 49 at the second position. so that the free-rotation
can be maintained. Furthermore, since the second spring 50
is provided separateli besi'de the first spring 49 so as to
engage with the second engagement portion 52 of the driving
member 8 when the operating handle 18 is located at the
first position and to interrupt the urging to the driving
member 8 in the brake releasing direction, though the
actuating pawl member 14 is changed over to the neutral
position.  advantageously the uriving member 8 never
rotates in the brake releasing direction so far as the
handle 18 is not pulled out- to the second position.
Incidentally, the symbol 53 in Figs. 8, 13 and 14
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'dnal' urging force of the sprihg _ in the brake rel e'asing
fction to~ nmake the nechanical brake rel eased. Thereupon, the

haRgis&heet Has BeemReplared br ou into resilient contact wth

gating. ;

j 'driving ne an ' axi ak6 urglng force of the spring
®rd the fir maintain the free-rotation contro
t t he ‘handl er or e.

I't beconps possible to enlarge an input
of a traction force of the' Ioad chain due to the naintaining of the

. ;rIOt atla&lgﬁét@se b)éprfnfge rétBEdnHE was#e?t Qg tiyge r&.fe%é eethg_Ot ation
ilhout req§¢¢qnﬂg S&mﬂg sl@oll and when t he operatl ng handl e has

ain can adj ust ed

pulled Opfodef thB®seSHCWring leg 50b of the second spring 50
is adapted to engage with the engagement lug 31 of the
operating handle 18 in the second embodiment, an elongated
engagement port for engaging therewith may be formed in the
boss portion 28 of the handle 18. When the engagement lug
31 is so utilized as to engage with the second spring leg
50b, since - it becomes unnecessary to especially provide the
elongated engagement port, the - construction can b'g’."
simplified by that portion correspondingly.

Though the above-mentioned embodiments were applied to
the lever-type hoist and traction machine, they may be
~applied to such a hoist and tragtion machine in which a .
handle or a hand wheel is used as the driving means.

Further, though the driving member 8 had -the teeth 8a
formed integrally in its outer periphery, it may be
constructed by a brake pusher adaptec_i to be threadably
mounted to the driving shaft 5 and a rotor supported
rotatably by a tubular portion of the brake pusher and
provided with outer peripheral teeth. The  overload
preventive mechanism may be then assembled between the brake
pusher and the rotor and the spring legs of the spring 19
or 50 may be engaged with. the brake pusher or a transmission.
torque regulating member adapted to be threadably mounted
to the tubular portion of the brake pusher. When the first
spring 49 and the second spr‘ging 50 are provided separately
in this construction like the second embodiment, the second
spring 50 may comprise the torsional portion 50c twisted
spirally in coplarnarity as illustrated in Fig. 15 and the
~ first and the second spring legs 50d. 50e. In case’ that
the first spring leg 50d is bent to the axial direction.
namely perpendicularly to " the torsional portion S0c
and the first restrictive surface 33 of the driving. member

8 or the overload preventive mecharism (not illustrated) are



1
)

an operability can be nade sinple and easy.

such an ipconvenience that the
assem tgerexn. the leg 50d is made to engage with the

first restnctwe surface 33 provided in the transmission
tqrque regulating member and .the second spring leg 50e is
made to engage with the engagement lug 31 of the operating
handle 18 after having been bent in the radial direction
relative to the torsional portion 50c. o |

In this case, the second spring leg 50c is made .to
engage with the engagement lug 3! regardless ~of the position
of the operating handle 18, namely of course in the second
position sand also in the first position, so that the
torsional urging force of the second spring 50 can be always
applied to the driving member 8. The spring leg. which is
directly  engaged with the driving member 8, _may
alternatively be indirectly engageq with the driving member
8 through another member adapted to rotate as one piece.

Though the engagement lug 31 of the operating handle 18
was made to be directly in resilienjc contact with the
free-rotation control surface 35 of the .driving member 8 by
the axial urging force of the spring 19 or 49 during the
free-rotation control, it may be brought into resilient
contact with the transmi&sion ‘torque  regulating member
adapted to be threadably mounted to the tubular portion of
the brake pusher in the case that the overload preventive
mechanism is provided. The engagement 1lug 31, which is
brought into resilient cdntact with .the regulating member.
may alternatively be brbught into  resilient contact with
another member adapted to rotate together with the brake

. pusher as one piece. Further, in case that the operating
handle 18 1is brought into resilient contact with the torque

transmission member or another member, these members are
provided with the restrictive means.

e~

According to the invention as set for:th,
since there is provided the free-rotation assisting spring
19, which urges the operating handle 18 toward the first

since the nechanical brake can be rel easedmt‘at‘hﬁy”\

| _ng nenber due to an effect of the spring the frethis Shcat Had

¥ can be carried out by nerely pul poyng out the handl e

f a novice operator carries out the free-rotation

Fngl y. _

;ug gperations can be avoided so as to. inprove the
lity and

ot at i on

een Replacec

i Illl
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econes | npossi bl e due to such  erroneous oper at i ons.

is provided the second spring beS|des the first
these first and second spri rijés Sheet Has Been nmount ed
respectively. Ther ef or e.28&i nc Fbl|ltles can be
conparison with a case in which ves a doubl e
well as also a spring characteristic can sel ected
to a function of each sprlng the effects nentloned above

BRSBTS B B 65T

¥t he seaqaedbédr igigand urges the dnvmg member 8 in the brake

releasing direction, when the' ra handle 18 is pulled out to the
second position so as to carry out the free-rotation, the
driving member 8 'can be rotated in the brake releasing
direction with respect to the driving shaft 5 by a torsional
urging force of the spring 19 in the brake releasing
direction to make the mechanical brake release. Thereupon,
the operating handle 18 can be “brought into resilient
contact with the driving member 8 by an axial urging force
of the spring 19 toward the first position to maintain the
free-rotation operation by the handle 18.  Therefore, it
becomes possible to enlarge an input range of a pulling
force of the load chain due to the maintaining of the free- .
rotation state by the spring 19 at the time of free-rotation
control. As a result, a length of the load chain can be
adjusted without requiring any skill .Furfher. when the
operating handle 18 has been pulled ;)ut to the second
position. since the mechanical brake can be released by
rotating the driving member 8 due to an effect of the spring
19, the free-rotation operation can be carried out by merely
pulling out the handle 18 even though a novice operator
carries out the free-rotation control. Accordingly. an
operability can be made - simple and easy and erroneous
operations can be avoided -so as to improve the operability
and dissolve such an inconvenience that the free-rotation
control becomes impossible due to such erroneous operations.

Since there is provided the second spring 50 besides the
first spring 49, these first and second springs 49, 50 can
be mounted separately respectively. Therefore. since  their
mountabilities can be improved in comparison with a case in
which one spring serves a double purpose. Also, a spring
characteristic can be selected according ~to a function of
each spring 49, 50. so that the effects mentioned in the



.possi bl e due to a sinple consfiruction enploying the engagenent lug

¥t he second spring can bé& formed in a flat _conf iuration.

fe. the second spring can be nounted even W e een Replaced
fet wveen the driving menber a9d the operating han :
fapplied also to such a machine as to have an - ov

=‘i ve mechani sm whi ch wll ‘be explained in an enbodinment of
fvention later. Since the driving nenber is provided wth the
Fent portion when the operating handle - .is.:located at the

'posi t iigventign of; ralaims gy j gan be accomnlishgdd meye hgffqgively.

Since the second spring 50 is adapted to engage with the
engagement lug 31, the urging control for the second spring
50 becomes possible due to a simple construction employing
the engagement lug 31.

_ . . The
second spring 50 can be formed in a flat configuration.
Therefore, the second spring 50 can be* mounted even to a
small space between th’g—‘:‘hdriving member 8_ and the operating
handle I8 and can’ be applied also to such a machine as to
have an overload preventive mechanism.

Since the driving member 8 is provided with the engagement
portion 52. when the operating handle 18 1is located at the
first position, the first spring 50 is- engaged with the
engagement portion 52 of the driving member 8 so that the '
driving member 8 is not wurged in ‘the brake releasing
direction while when the handle 18 is moved to thé. secoﬁd

position, the engagement by the engagement portion 52 is

cancelled so as to urge the driving member 8 in the brake
o releasing direction. Therefore, in addition to the
‘ functions attained in claim 1, it becomes also possible to
avoid a sudden release of the mechanical brake 13 due ‘to an
action of the second spring 50 at the time of hoist and
traction working carried out at the first position of the
handle 18. That is. even  though the actuating pawl member
of the operating lever provided as the driving means is
mlisoperated to a neut:;al position in the lever-type hoist
and traction machine. the sudden release of the mechanical
brake 13 can be prevented. .
In
the lever-type hoist and traction machine, since the spring
force for urging the driving member 8 in the brake releasing

direction is used as such a spring force capable of rotating
-'IS'-:




"t ‘portion of the driving nenber so that the drivi ng
£, is not wurged in the brake —reream—ng—drrecfren whi | e
¥e handl e is noved to the seﬂg Qﬁgé EQD] engagenent

' engagenent portion IS G ceI urge t he

: menber in the brake releasing Therefore
jdition to the functions outlined a becones
Rossible to avoid a sudden rel ease of the nechanlcal brake

an ff%rwlgg rﬁgtﬁberseg?nddisérpgraiggg from atthet'hgctu%iﬂg ngl hoi st
- member 14 of the operation lever 16, to the 'brake released
position when the operating handle 18 has been pulled out to
the second position, the free-rotation operation can be

carried out by merely pulling out the handle 18 under such a
condition that the actuating pawl member 14 of the operating
lever 16 1is set to the neutral position, riamely the free-
rotation position. Accordingly, it becomes unnecessary to
carry out ‘tedious operations such as rotating the handle 18
and returning the returning pawl of the actuating pawl
member 14 to the neutral position after having been made to
engage with the driving member, so that the operability can
be made simple and easy and the free-rotation position of
the actuating paw! member 14 can be indicated. Further,
since the free-rotation operation can be carried out -by
merely pulling out the handle 18. erroneous operations of
not only the handle 18 but also the actuating pawl member 14
can be avoided so as 5 to  improve the  operabilities.
Furthermore, since the brake is released by Trotating the
driving member 8 relative to the driving shaft 5 by the
spring force, the spring force can be made less than that

\ required for rotating the driving shaft 5. Therefore, the
ﬁ return from the free-rotation state to the steady state in
which the braking is effected can be performed smoothly.

when the free-rotation control is carried out after
the operating handle 18 has been moved to the second
position, a cylindrical cover portion 18a provided in the
handle 18 is moved following the movement of the handle 18.
so that a free-rotation indicating portion 37 provided on a
protruded tube 16b of the operating lever 16 appears: for
indication. Therefore, it can be readily recognized from
outside that the operating handle 18 is located at the
second position so that the load sheave 3 is under the

controllable condition of the free-rotation. When the




working carried out at the first position of "the handle
even though the actuating paw menber of the -operating |ever
as the driving neans is msoperated to a ‘neutral position
| ever-type hoist and tractiorBl machine the. sudden release of
frechani cal brake can be prevented. Further the |ever-type hoi st
raction machine since the spring force for urging the driving nenber
e brake rel easi ng di rection is used as a spring force capabl e of

gi ng the drivin I senga fom_ the actuating awl

B of tthSBeF%% i |g\¢éqatmg Bg 9 b\r;'éke ise| cpveged po?ﬁtloﬁ’e

i cylindrical cover portion 18a of the handle " 18 not to be
observed from outside, it can be readily recognized  that the
handle 18 is located at the first position and the load
sheave 3 1is in the steady operating state. .Accordingly, it

becomes possible to avoid erroneous operations of

operators.

Additional advantages and modifications will readily
occur to ‘those skilled in the art. The invention in its
broader aspect is, therefore, not lim?i‘;d to the specific

* : details, respective machines» .and illustrative examples shown
and described. Accordmgly'.k departures may be made from
such details without departing from the scope of
the claims. _ .
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the operating handle has been pulIedﬁuouL_‘L__uLD§_§§EQPd
¥on. . the free-rotation control can carried out by nerely

o baul mormber . of the oper St‘fﬂg ?eSZPdlllllﬂﬂﬂlﬂ!ﬂl”ﬂlﬁ”ll&

fal position nanely the free- rot p05|t|on AcCoralneg It

S un%g%sg_%r )eléjﬁlhée.‘tfl’i’é/ out tedious oper ations such as turni ng t he

3 returnin F'et ur ni ng pawl of the actuating paw
"r td. thd nﬁueearopgsdpnoncantrolhaa@mgras’eua mftieat chehgtgeand t h

3“ 'hV' Ng+pRERS, s%&&ﬂnéhgne&%&w 4 Y1688 %eamfieg Vf' gl %lrf’ﬁhgeasy

£t he free rotation position actuati ng

“be | nghafted5) whpggth@s a driven member (7) and serves to drive

- 5 the load sheave (3), a driving member (8) threadably
mounted to the driving shaft (5), a mechanical brake
interposed between the driving member (8) and the driven
member (7) and driving means for driving the driving member
in the normal and reverse rotation directions, said free-

10 rotation control apparatus enabling the load sheave to

rotate freely by inactivating the mechanical brake (13) and

YT e

comprising:
a) a stopper (17) disposed at an axial end portion
of the driving shaft (5);:

15 b) an operating handle (18) interposed between the
stopper (17) and the driving member (8) so as to be
axially movable between a first position in which it
comes near to the driving member (8) and a second

. position in which it is spaced apart therefrom and

20 adapted not to rotate relatively with respect to the

"driving shaft (5): .
c) a free-rotation assisting spring (19) interposed
between the stopper (17) and the operating handle

_ (18) and serving to urge the operating handle (18)

25 toward the first position in which the handle (18)
comes near to the driving member (8), to urge the
driving member (8) in a brake release direction and
'to release the brake by rotating the driving member
(8) when the operating handle (18) is set to the

30 second position;

d) restrictive means interposed between the
operating handle (18) and the driving member (8) with
respect to the driving shaft (5) when the operating

: handle (18) is located at the first position and

f 35 cancelling the ressriction when the handle (18) is

located at the secofid position; and

e) free~rotation maintaining means for bringing the

This Sheet Has Been Replaced




Fthe free-rotation control can be carried out by nmerely pulling out

handl e erroneous operations for not only the h
ctuating paw nenber can be avoided so ﬁmmmlmﬁmlﬁun

fhilities. Furt hernore. since the brake is released beLrotanlng
yiving menber 8 relative to the ar|V|ng shaf t the spring
the spring forg can

{ t hat f
Wi ng the dr?HPﬁ@ti§ﬁaF?ndle (1?geFE¥8rEesﬁﬂéenFngpﬁPﬁ q%$&§h1 or
@' ot ati on s@rieingomenier Stepdpy drmtaxial uvgial ﬁdncérafeﬁhe

ggLed can be ”8d§n§”0?i8) so as to maintain the free-rotation
] operation carried out by the operating handle (18)
i 5 when the handle is located at the second position.
2. A free-rotation control apparatus of a hoist and
traction machine including a locad sheave (3), a driving
shaft (5) which has a driven member (7) and serves to drive
the load sheave (3), a driving member (8) threadably
10 mounted to. the driving shaft (5), a mechanical brake
interposed between the driving member and the driven member
(7) and driving means for driving the driving member in the
normal and reverse rotation directions, said free-rotation
control apparatus enabling the load sheave to rotate freely
15 by inactivating the mechanical brake (13) and comprising:

a) a stopper (17) disposéd at an axial end portion

of the driving shaft (5):

b) an operating handle (18) interposed between the
_ stopper (17) and the driving member (8) so as to be
20 axially movable between a first position in which it
comes near to the driving member (8) and a second
position in which it is spaced apart therefrom and
adapted not to rotate relatively with respect to the
driving shaft (5): '
c) a first free-rotation assisting spring (49)
interposed between the stopper (17) and the operating
handle (18) and serving to urge the operating handle
(18) toward the firs; position in which the handle
(18) comes hear to tHe driving member (8):
d) restrictive means interposed between the
operating handle (18) and the driving member (8) and
for restricting a relative rotation range of the
driving member (8) with respect to the driving shaft
(5) when the operating handle (18) is located at the
first position and cancelling the restriction when
the handle (18) is located at the second position:
e) free-rotation maintaining means for bringing the

This Sheet Has Been Rerlaced-




tFur t her, Mn control is carried out after the

'ng. handl e h He second position, a cylindrical cover
provi ded qm&g‘\ﬂgmm\w ved following the novenent of the

f so that a f =<rot.at hon$ i ndi cati ng portion provi ded on a protruded
the operating |l ever appears for 3%dication. Therefore, it can be

i {5 recogni zed fromoutside that the operating handle is |ocated at the

§ position Kperakingdandie sl dnto Feshlbent coneackgithqthei on
pl | abl e con@piwing \ieabkhe ' 8¢ '#hakhdal urging force “of the
: first spring (49) so as to maintain the free-rotation
~ operation carried out by the operating handle (18)
5 when the handle is located at the second position;
and _
£) a second free-rotation assisting spring (50)
interposed between the driving member (8) and the
operating handle (18) so as to urge the driving
10 member (8) in the brake releasing direction.
3. A sfree-rotation coni’[;rol appara{:us of a hoist and
' traction machine as set foi:'th in claim 2, wherein a free-
ﬁ rotation control surface (35) is formed in such a surface
of the driving member (8) as to be opposed to the operating
15 handle side while an engagement lug (31) is protruded from
such a surface of the operatin’g handle (18) As to be
opposed to the driving member side so as to be brought into
resilient contact with the free-rotation control surface
, (35) by the urging force of the first spring (49) when the
20 operating handle (18) is located in the second position,
and the second free-rotation assisting spring (50) for
urging the driving member (8) in the brake releasing
direction is engaged with the engagement lug (31). '
4. A free-rotation control apparatus of a hoist and
25 traction machine as set forth in claim 3, wherein the
second spring (50) comprises a coil portion (50c) twisted
torsionally in a coplanarlity, a first spring leg (504)
located at one end of the coil portion (50c) so as to
engage with the driving member (8) and a second spring leg
30 (50e) located at the other end thereof so as to engage with
the engagement lug (31) of the operating handle (18).
5. A free-rotation control apparatus of a hoist and
traction machine as set forth in claim 2, wherein the
driving member (8) is. provided with an engagement portion
35 (52) which engages with the second spring (50) so as to
interrupt that the second spring (50) urges the driving
member (8) in the brake releasing direction when the

This Sheet Has Been Replaced
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.ing portion is covered by the cylindrical cover pnrl—rcm‘vf-t‘he——'—

ot to be observed fromoutside, it can be readil '
¥l e is located at the first position and the Ioad1ﬂ“gﬂgﬂ!ﬁﬂ '1! Ell
ooperating state. Accordingly, it becones possible L us

fons of operators. The above and o3%er objects, features and
iges of the present invention wll becone readily, apparent from.the
tmgp

I ng deergrabingshandleofldr im leasdmdnahk theefisptuRreition.oapd read
fect| Atk chheeasc el Biduydhiait Nisth! Rhehistitiond| Springs (50)
: s_ecvtnllglq al1:hveI egvpg;'agilxgvel{a{ngfg (18) is moved to the second
position. _ @
6. A free-rotation control apparatus of a hoist and
traction machine as set forth in claim 1 or 2, wherein the
driving means comprises an operating lever (16) provided
with an actuating pawl member ( 14) adapted to disengagably
engage with the driving member (8) so that a spring force
for urging.the driving member (8) in the brake releasing
direction can be used as a spring foi'ce for rotating the
driving member (8) disengaged from the pawl member (14) of
the operating lever (16) to the brake releasing portion
when the operating handle (18) is moved to the second
position.
7. A free-rotation control apparatus of a hoist and
traction machine as set forth in claim 1 or 2, wherein the
driving means comprises an operating lever (16) provided
_ with an actuating pawl member (14) adapted to disengagably
20 engage with the driving member (8), the operating lever
(16) has a boss portion (16a) provided with a protruded
tube (16b) projecting toward the opérating handle (18), the
operating handle (18) is provided with a cylindrical cover
portion (18a) which covers the protruded tube (16b) and the
25 protruded tube (16b) is provided with a free-rotation
indicating portion (37) which appears for indication by the
movement of the cover portion (18a) when the operating
handle (18) has been moved to the second position.

eet Has Been Relplaced
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f and traction machine enploying a first enbodinent of a free-rotation
apparatus of the present invention; Fig. 2 is a front view of an
i ng handle thereof; Fig. 3 is a front view of a stopper thereof; Fig.
a front view show ng positional relationships between a driving
r, an engagenent |lug provided in tlyg operating handle and a

rotation assisting spring during a usual use; Fig. 5 is a front

vi e showi ng positi onaFREE! Rbmnbwpsm@mmnml ng a free-rotation
Fol correspondi ngly t& Ii& s c&'io o3 vi ew. t aken al ong

- A line in
ABSTRACT

The invention relates to a free-rotation control

5 apparatus in a hoist assembly in which there is provideqd,
between an operating handle 18 and a stopper 17 provided

in a driving shaft 5, a free-rotation spring 19 for urging

the handle 18 toward the driving member 8 and urging the
driving member 8 in the brake releasing direction. When

10 the operating handle ¥8* is pulled out, the driving member
8 is rotated by a torsional urging force of the spring 19

ﬂ so as to separate from a driven member 7. Thereupon a
brakiﬁg action caused by a braking ratchet wheel 11 and
braking plates 9, 10 is cancelled and engagement lugs 31

. 15 are brought into resilient contact with free-rotation
control surfaces 35 by an axial urging force of the spring
19, so that the free-rotation control can be maintained.
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8 - Fig. 4: Fig. 7 is a vertical sectional view of the Iever.--&
hoi st and traction machine showing the free-rotation control state; =~
L 8 is a vertical sectional view of the |ever-type hoist and traction

hi'ne enpl oyi ng a second enbodi nent of a free-rotation control y?_
hratus of the present invention: Fig. 9 is a front view of the

¢ at i ng handl e t hereof:
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110 is a front view of a stopper thereof; Fig. 11 is a front view

#Ng positional relationships between a driving nenber an engagenent

jrovided in the operating handle and a second spring for assisting the 2

i rotation during a usual use: Fig. 12 is a front view show ng T
{i onal relationships therebetween during a free-rotation control.

e spondingly to Fig. 4: Fig. 13 is a perspective view of a

i pal portion: Fig. 14 is a vertical sectional view of the lever-type

and traction nmachine showi ng the.free-rotation control state: and
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15 is a perspective view of another exanple of the second spri ng.
¢ lever-type hoist and traction machine according to an
diment illustrated in Fig. 1. a cylindrical shaft 4 provided W|th=3/
ad sheave 3 is supported rotatably between a first and a second side %

‘pl"d®es 1. 2 opposed to each other through. a predeterm ned distance.
B

riving shaft 5 to which a rotativg power is transmtted from
an @perating |lever side is supported within the cylindrical shaft 4 so as
to Ebe relatively rotatable. Bet ween an outer end portion of the
driging shaft 5 projected beyond the second side plate 2 and the [oad
shegve 3 there is interposed a reduction gear. ThlslTIhIeet”iisBeen Rer
2 o 13
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anism 6 conprising a plurality of speed reducing gears so that the

tive power of the driving shaft 5 ‘tan be - 14 - transmtted
the load sheave 3 in a speed reduced state through the reductionyy
mechani sm 6. A driven nenber 7 conprising a hub provided with a flange//
t hreadably munted to an external side of the driving shaft .5
ected beyond the first side plate 1 A driving nenber 8

ng teeth 8a formed along the
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ernal periphery is thfeadably nounted to an outside portion of “[QL

t e driving shaft 5 beyond the driven nenber 7. Between the driving nenber
'8 d the driven nenber 7 there are interposed a pair of braking plates
'9.B10 and a braking ratchet wheel "11 while a braking paw 12 adapted to
mefgh with the braking ratchet wheel 11 is nounted to the first side
‘pl®e 1. so that a nechanical brake 13 is cons[agg%gg_gx__Lhese_bLaking
rafgchet wheel 11 and braking plates 9. 10. Further. in a |ocation

ax@fal |y outside a brake cover 13a adapted to |§KySheetHasB d

pe® pheral portion of the mechanical brake 13 tside the
dr @vi ng nenber 8 there is provided driving nmeans c i Wﬁiﬁ perating

FIG. 9




ever 16 provided with an actuating paw nenber 14 having a forwarding
w and a returning paw adapted to nesh with the teeth 8a forned in gf
e external peripheral portion of the driving nenber 8 and a
ntrolling portion 15 adapted to be controlled so as to optionally
ke the forwarding paw and the returning paw of the actuating paw
nmber 14 mesh with the teeth 8a or disengage fromthe teeth 8a. In the

ver-type hoist and traction nachi ne having : bove- nenti oned
nstruction. a stopper 17 is disposed at an axial end porfion of
e driving shaft 5. Bet ween the sgoppdhis Bheetimtds BedreRebiaceh Ng
mber- 8 there is interposed an operé&ting whi ch S
capable  of rel atively S
Fe




ating with respect to the driving shaft 5 but capable of noving axially
ween a first position in which it conmes near to the driving

ber 8 and a second position in which it is spaced apart therefrom ?Z%
een the operating handle 18 and the stopper 17 there is

vided a free-rotation assisting spring 19 which serves to

e the handle 18 toward the driving nenber 8 and generally conprises a

| spring having a pair of spring legs —*9a—19b W th one |leg 19a
jaged with the stopper 17 and -the 0t?ﬁ£3hée?ﬂaségéhReplaced

.
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: ' - To7s 2476 HoS
engaged wi th the driving menber 8 and to urge the drivi ng menber I n
the brake releasing direction. Bet ween t.he oper.at I“[l(l __lhandl e 18

and heg{—egfw—@——n%ﬂ@er———&—x-he-re I's provi did
Wh:v‘g& VOLED SEERISSt i G a flel ative rotato

Resintion megpbey--topagé - @riving shaft 5 an¥l Tai -Be %88t i
by tjh8 Glovésient: reged .. opeazat i Ag.. (handle 18 in¥1h r%xdifg‘ec%j 20N -(ppgas 6 ._..l
t he [dfiliangstmipeped....nanpdapdby..t.he novenent t hefeof:nber thegm §gcqn L
posi dicvhstrddiat - paged .. #.nto dred .enhodi ment  illustrated in Frg. ér

firstand @ seqfambmthreaded _porti¢ns 20. 21 anj 1@pse‘r;“aﬁt ~ |%(2,3 are
forn%‘d‘“l“ﬁ“‘t‘he driving—shaft—5—so 't hat the SRS “‘&ng """"""""""

Title: FREE-ROTAJON CONTROL APPARATUS OF HOIST AND TRACTION

MACHINE
"l Beinlﬁlm
The present invention relates to a f ree rotatlon

control apparatus of a hoist and traction machine. and more
particularly- to a free-rotation control "apparatus adapted to
make it possible that sa. load sheave rotates freely by
setting a mechanical brake of a hoist and traction machine

to the inactivated state.

Conventionally, for use in a hoist and traction machine
there have been proposed various free-rotation control
apparatus adapted to allow a load sheave to rotate freely so
as to enable an operator to pull out and pull back a load
chain rapidly. One of them 1is ‘the following free-rotation
control  apparatus (refer to the Specification and the
Drawings of Japanese Patent Application No. Hei 3(1991)-
241372) previously proposed by the applicant' of this
invention. ‘This apparatus has a stopper disposed at* an
axial end of its driving shaft, an operating handle
interposed between the stopper aﬁd a driving member
threadably mounted to the driving shaft and interlocked with
driving means such as an operating lever so as to be axially
movable between a steady state position in which it is near
to the driving member and a free-rotation position in which
it is spaced apart therefrom and to be impossible to rotate
relatively  with respect to the driving shaft, and a
resilient pushing member interposed between the opérating
handle and the stopper so as to urge the handle toward the
driving member. in the lever-type hoist and traction
machine. when the operating handle is pulled out to the
free-rotation position and is made to turn in the hoist and
2 T T S *Thrgr«;s th@ rsplacemem sheet
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driven nenber 7 is threadably nmounted to the first thT‘eardEd—-peH—i—en\

portion

21 respectively, and

bet ween the driven nenber 7 and the driving nmenber 8 so that t
novenent of the driven nenber 7 with respect to the driving s

20 and the driving menber 8 is threadably nounted to the § aded
further .a coil spring 24 |§9§)§geetﬁi N Replaced

restrai ned by

1

the coil spring 24 and the driving nenber 8 can be

noved leftward in Fig. | by a nornmal rotation of the driving nmenber 8
to the driiving shaft 5. A pair of sleeves 25. 26 are fitted to

the serrat dd2pHPR| Hreatigfut snder + fachr i 4 repnditigier thati tthet heotatien sl eeve
25 provi degfw tthea dtienge Zmansdid tibe BieREE’ 1IKeatfAchiRd tdagpohia -

relative

serration

rotated. so that the driving member threadably mounted to
the driving shaft can be moved back with respect to a lining
plate of a mechanical brake. When an action of the
mechanical brake is released by that moving back, the free-
rotation control can be carned out and the -operating handle

can be brought into resilient contact with the driving

member by a pushing force of the resilient pushing member
under that condition so as to maintain the free-rotation
controlling state.

In the free-rotation control apparatus having the
above-mentioned construction. since the operating handle is
brought into resilient contact wjth the driving member by
the urging force of the resilient pushing member at the time
of free-rotation controlling so as to restrain a . relative
rotation of the driving member with respect to the driving
shaft and maintain the free-rotation control, when the load
chain is pulled out and pulled beek,....under the free-rotation

control. advantageously it becomes possible to enlarge an

. input range of a traction force. applied to the 1load chain

and to carry out the free-rotation operation without
requiring any skill. Especially, however., in the lever-type
hoist and traction machine, when the free-rotation control
is carried out, it is required to firstly pull out the
operating handle., then turn it so as to release the brake
under such a condition that the rotation of the driving
member is blocked.. in other words. under such a condition
that a reverse rotation pawl (a returning pawl) of the
actuating pawl member provided in the operating lever meshes
with teeth of the driving member so as to. block the raotation
of the driving member in the lever-type hoist and traction

- machine. and finally return an actuating pawl member to the

neutral position. Therefore. when a novice operator carries

out the free-rotation control. it is apprehended that the

This is the reptacement sheet
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cou‘pling to an end portion of the serrated portion 23 outside

the second sleeve 26. The stopper 3+ —+s—FHxedhy—secured to the
driving shaft 5 through the sleeves 25. Z@b t] h.tBeni Ia nut 27. The
operating handle 18 is fitted onto the" S Ried t hrough an
fitting port 28a fornmed in a boss portBon 28 ulm Lto al l ow t he :
handle 18 to be axially noved - 16 - alon [N haft 5 and

rot at ed between the stopper 17

operator operates erroneously. for example changes over the
actuating pawl member not to the returning pawl but to the
forwarding pawl. reverses the operéting handle and so on.
Further. if such erroneous operations are carried out, of
'couréé it becomes impossible to carry out the free-rotation
control appropriately. that results in confusion and

inconvenience.

It is -an object of the present invention to provide a
free-rotation control apparatus which enables an operator to
carry out a free-rotation control by such a simple operation
as to merely pull out an operating bhandle, makes an
operability simpler and easier and avoids such an
inconvenience that the  free-rotation control become;
impossible due to an erroneous‘ operation in a hoist and
traction machine. _

The invention provides in one of it_s several features,

a free-rotation control apparaig'us adapted to allow

a load sheave to rotate freely by inactivating a
mechanical brake in a hoist and traction machine provided
with the load sheave a driving shaft which has a driven
member and serves to drive the load sheave . a driving
member threadably moun:'f?éd to the driving shaft . the
mechanical brake interposéd between the driving member

and the driven member . and driving means for driving the
driving member in the normal and reverse rotation

directions. there are provided:

a) a stopper disposed at an axial end portion of the

driving shaft

b) an operating handle ~ interposed between the stopper
and the driving member so as o be axially miovable

between a first position in which it comes near to the

driving member and a second position in which it is spaced

apart therefrom and adapted not to rotate relatively with

respect to Llhe driving shaft This is the raplacemen sheet
7 0 NOV 1998
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and the driving nenber 8. As shown in Fig. 2. convex rails 29 are
formed in an inner peripheral surface of the operating handle 18
and. as shown in Fig. 3 concave grooves 30 are fornmed in an outer

peri pheral portion of the stopper 17 so as to engage with the convex
rails 29. The convex rails 29 of the gperating handle 18 are made to
engage with the concave grooves 30. of the stopper 17 so that the handle 18
can not be turned relatively wth respect to the driving shaft A

free-rotation assi sting spring i,s interposed between the
outsi de of the bd&d pcﬂ‘t|%’FP?Br‘éFth@nopéﬁétllsﬁg-%ncﬁm’flmanblntﬁﬁppﬁgﬂde of

the stopperpétweRiPStite { 8tbpfer and the operating handle and serving
to urge the operating handle toward the first position in
which the handle comes near to the driving member, to urge
the driving member in the brake releasing direction and to
rotate the driving member so as to release the brake when
the operating handle is moved to the second position; |
(d) restrictive means interposed between the operating
handle and .the driving member and serving to restrict a
" relative rotation range of the driving‘member with respect
to.the driving shaft when the operating handle is located
at the first position and to cancel the restriction when
the handle is located at the second position; and
(e) free-rotation maintaining means serving to bring
the operating handle into‘ resilient contact with the
driving member by an axial urging force of the spring so
as to maintain the free-rotation control carried out by the
operating handle when the handle is located at the second
position. -

‘The invention also provides an apparatus in which a
first free-rotation assisting spring is interposed between
the stopper and the operating handle so as to urge the
handle toward the first position in which it is near to the
driving member while besides the first spring, a second
free-rotation assisting spring is interposed between the
driving member and.the operating handle so as to urge ﬁhe_
driving member in the brake releasing direction.

Conveniently, a free®rotation control surface may be
formed in such a surface of the driving member as to be
opposed to the operating handle side, an engagement lug is
protruded from such a surface of the operating handle as
to be opposed to the driving member side so as to be
brought into resilient contact with the free-rotation

/' control surface by the urging force of

This Sheet Has Been R(—:-Iplaced This is the replacement sheet
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boss portion 28. As shown in Figs. 3 and 6. an engagenent purt 41 a.d

an engagenment hole 42 are formed in the stopper 17 and the 'H-I'n ANy er
respectively so as to engage with opposite legs 19a. 19b . aced
19. An arcuate elongated port 43 i formed in the opei m ﬂ

18 so that a md portion of the spring leg 1 9b to be engage

engagenent hole 42 can pass therethrough. That is. the spring leg |9b
passes through the el ongat ed port 43 and then engages with the engagenent

hol e 42 of i ng nenber t he s ring s nmoynt ed bet ween the
st opper Y FHY& ng h&’h’&l‘e tgg APER t‘f‘§ I'@leelga 18b 18REded with

t he engagertrenttheporsf.ecoé«i pd8ftion,t heéand engrgenyelond 0l &red2rotation
assisting spring for urging the driving member in the
brake releasing direction is engaged with the engagement lug

Conveniently,
the second spring may comprise a coil portion formed
spirally in a coplanarlity, a first spring leg located
at one end of the coil portion .so as to engage with the
driving member and a second spring leg located at.#the
.other end thereof so as to engage with the engagement lug

of the operating handle
Conveniently the driving member may be_

provided with an engagement portion which engages with
the second spring so as to interrupt that the second
spring urges the driving member in the brake releasing
direction when the operating handle is located at the
first position, and which cancels the engagement with the
second spring when the operating handle is moved to

the second position.

Conveniently the driving means may comprse
an operating lever provided with an actuating pawl member
adapted to disengagably engage .with the driving member
so that a spring force for wurging the driving member in

the brake releasing direction can be used as a spring force

for rotating the driving member disengaged from the pawl
member of the operating lever . to the brake releasing
position when the operating handle is moved to the second
position. '

Conveniently the driving
means may comprise an operating lever provided
with an actuating pawl member adapled to disengaeably
- engage with the driving member . the operaling lever has
a boss portion provided with a protruded tube
projecting toward the operating handle . the operating
' _This is the replacement sheet
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re%pectivel y the stopper 17 to be nounted onto the serrated portion 23 of

sthe driving shaft 5 is coupled to the serrated portion

twisted condition that the spring leg 19a to be eng
engagenent port 41 of the stopper 17 gs noved in the
direction relative to the spring leg 19b to be engage

23 Thig
aged

peri
d wit

e

engagenent hole 42 of the driving nenber 8 so that a reaction force of the

spring 19 acts on the driving nenber 8 in the b

this condit

rake

rel easi ng

direction. pangly in the diregction.of a dotted.anrow.in Fi.Q.,: Under
ey ne” dF ARy el Bt o8 [QiRAG pdbidr Mhlrtion
which covers the protruded tube ., and the protruded tube
portion

is provided with a free-rotation indicating

which appears for indication by the movement of the cover
portion . when the operating handle has been moved to

the second position.

In an example,

there is provided the free-rotation assisting

which - urges the operating handle . toward the
the driving

position -fi** which the handle is near to

member and urges the driving member in the

releasing direction, when the handle is pulled out to the
free-rotation

second position so -as to carry out the

spring
first

brake

control, the driving member can be rotated in 'the brake

releasing direction with respect to the driving shaft

torsional ur'ging force of the spring in

releasing direction to make the mechanical brake

the

Thereupon. the operating handle can be brought
resilient contact with the driving member by an
urging force of the spring toward the first position to

maintain the free-rotation control by the

Therefore. it becomes possible to enlarge an input

handle

by a
brake

released.

into

axial

range of

a traction force of the load chain due to the maintaining of
the free-rotation state by the spring' at the time of

free-rotation control. As a result, a length of the
- chain can be adjusted without requiring any skill, and when
the second

the operating handle has been pulled out to
position. since the mechanical brake <can be

‘{oad

released by

rotating the driving member due to an effect of the spring
the free-rotation control can be carried out by merely

pulling out the handle even though a novice operator
carries out the free-rotation control. Accordingly, an
., Operability can be made simple and easy. and erroneous

operations can be avoided so as to improve the ‘operability

and dissolve such an inconvenience that the

free-rotation

Date:
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- 17 - the spring 19 in the brake reteastng—diTection. so that the

rrechani cal brake 13 can be rel eased by sel ect,ing ' force suitably
at the time of free-rotation control "SI és"eﬁﬁéuggﬁﬂained | at er.
The coil portion of the spring 19 tz be i “w% Jﬁmgeen t he st opper
17 and the operating handle 18 1is adapted ht into . contact
wth the inside of. the stopper 17 and the outside of the boss portion 28
of the handle 18 when the stopper 17 is fixedly secured to the driving

shaft 5 by the nut 27. The coil,  portion defornms axially due to
that contaccont®l thiecehes opbmeassiije due  to  such  erroneous
operations.
Since there is provided the second spring besides the
first spring . these first and second sprin.gs can
be mounted separately respectively. Therefore, since their

mountabilities can be improved in comparison with a case in
which one spring serves a double purpose as well as also a
spring characteristic can be ~selected according to a
function of each spring . the effects mentioned above

can be accomplished more effectively.

Since the second spring is adabted to engage with the
engagement lug . the urging control for the second spring

becomes possible due to a simple construction employing
the engagement lug

| Further the
second spring can bé formed in ':a flat configuration.
Therefore. the second spring can be mounted even into "a
small space between the driving member and the operating
handle and can be applied also to such a machine as to
have an overload preventive  mechanism  which will  be

explained in an embodiment of the invention later.

Since the driving member is provided with the engagement
portion . when the operating handle is located at the
first position. the first spring is engaged with the
engagement portion of the driving member so that the
driving member is not wurged in the brake releasing
direction while when the handle is moved to the second
position. the engagement by the .engagement portion- . s
cancelled so as to urge the driving member in the brake

. releasing  direction. Therefore, in  addition lo the
functions outlined above, it becomes also possible to
‘avoid a sudden release of the mechanical brake due to an '

This is the replacement sheet
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handl e 18 is urged so as to be pushed onto the flange 25a ofTthe Tirst

sl eeve 25. that is. in the direction opposed to the stopper ghissHag{fel Replaced
toward the driving nenber 8. Incidentally, as shown in Shen epace
plurality of engagenent ports 41 are fornmed separately in thetgllﬂ l“u] ﬂ“l

adj ustment of the torsional reaction force of the spring 19 becomes

possible by the selection of the engagenent ports 41. Further. two

along the peripheral direction of the s§opper 17 so that the |
engagenent | @gSe(ﬁl af e ther needtosd meptirigcal | y ats thexditime ecbf bhoist heanddot t ed

spring 19 can be engaged with a selected one of the ports

line in Fi Qractnon worlﬂxng %g{n‘?iled out at the first position of the
handle . That s, even though the actuating pawl member

of the operating lever provided as the driving means is
misoperated to a neutral position in the lever-type hoist
and traction machine, the sudden release of the mechanical
brake can' be prevented.
| Further
the lever-type hoist and traction machine, since the spring
force for urging the driving. member in the brake releasing
direction is used as a spring force -capable of rotating the
driving member disengaged from the actuating pawl member
of the operation lever ., to the brake released position
when the operating handle has been pulled out to thg
second position, the free-rotation control can be carried
out by merely pulling out the handle under such a
condition that the actuating pawl member of the operating
lever is set to the neutral position, namely the free-
rotation position. Accordingly, it becomes unnecessary to
carry out tedious operations such as turning the handle
and returning the returning pawl of the actuating pawl
member to the neutral position after having been made to
engage with the driving member., so that the operability can
be made simple and easy and the free-rotation posi'tion of
the actuating pawl member can be indicated. Further,
since the free-rotation control can be carried out by merely

pulling out the handle . erroneous operations for not only
the handle but also the actuating paw! member can be
avoided so as to improve the operabilities. Furthermore.
since the brake is released by rotating the driving member 8
relative to the driving shaft by the spring force. the
spring force can be made less than that required for
rotating the driving shaft . Therefore, the returning from

the free-rotation state to the steady state in which the
brake is effected can be made smooth.
This is the raplacemert sheet
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narbinal portion of the back side of the D0oSS portion 28 of the operating
handle 18 so as to project toward the driidhddEHR e Rﬁa&ﬁ i1 lustrated

in Figs. 1 through 4. a pair of protruded are forned
symetrically in the side of the dr|V| ng muﬂﬂmﬂw ed to the boss
portion 28 of the operating handle . portions 32
have restrictive neans conprising a flrst and a second respective
surfaces 33. 34 with which the engagenent |ugs 31 engage so as to
restrict the rerthers whehathanﬁd:eetﬁegatlah cbherodr i earﬁeaaebuﬂ with
otates | afseR e oifr iR hapdiallits beRe nadd hg Thiorecoss
Al so, thepesitipca, @r@wlde'dirlcal cover portion provided in the
handle is moved following the movement of the handle, so
that a free-rotation indicating portion provided on a
protruded tube of the operating lever appears for
indication. Therefore, it can be readily recognized from
outside that the operating handle is located at the second
position so that the load sheave is situated in the free-
rotation controllable condition. Whe; the free-rotation
indicating portion is covered by the cylindrical cover
portion of the handle not to be observed from outside, it
can be readily recognized that the handle is located at the
first position and the load sheave is in the steady
operating state. Accordingly, it becomes possible to avoid
erroneous operations of operators.

The above and other objects, features and advantages
of the present invention will become readily apparent from
the following detailed description of an embodiment thereof
which is to be read in connection with the accompanying-
drawings, in which:- _

Fig. 1 is a vertical sectional view of a lever-type
hoist and traction machine empioying a first embodiment of
a free-rotation control apparatus of the present invention;

Fig. 2 is a front view of an operating handle thereof;

Fig. 3 is a front view of a stopper thereof;

Fig. 4 1is a front view showing positional
relationships between a driving member, an engagement lug
provided in the operating. handle and a free-rotatlon

assisting spring during a usual use;

Fig. 5 is a front view showing positional
relationships therebetween during a free-rotation control,
correspondingly to Fig. 4;

Fig. 6 is a sectional view taken along the A-A line in

Thig is the replzcement sheet
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free-rotation control surfaces - 3bhis Sheab Has BemtiReptaced t he - 18 -
free-rotation nmaintaining nmeans which ar ion to the
second restrictive surfaces 34 and serve to ree-rotation
together with the engagenent |ugs 31 by bei ng broug I'n contact with the
| eadi ng end surfaces of the lugs 31 by Phe axial urging force of the spring
19 when the operating handle 18 is noved to the second position opposed to
the driving nenber 8 so as to rotate the driving nmenber 8

Fig. 4.

Fig. 7 is a vertical sectional view of the Ilever-type
hoist and traction machine showing the free-rotation control
state;

Fig. 8 is a vertical sectional view of the Ilever-type
hoist and traction machine employing a second embodiment of
'a free-rotation control apparatus of the present invention:

Fig. 9 is "a front view of the oper___at’ing handle thereof:

Fig. 10 is a front view of a stoppér thereof;

Fig. 11 is a front view showing posftibnal relationships
between a driving member, an engagement lug provided in the
operating handle and a second spring for assisting the free-
rotation during a wusual use;

Fig. 12 is a front view showing positional relationships
therebetween during a free-rotation control. correspondingly
to Fig. 4: .

Fig. 13 is a perspective view of a principal portion;

Fig. 14 is a vertical sectional view of the lever-type
hoist and traction machine showing the free-rotation control
state; and '

Fig. 15 is a perspective view -of another example of the

second spring.

In a lever-type hoist and traction machine according to

an embodiment illustrated. in Fig. 1. a cylindrical shaft 4
provided with a load sheave 3 1is supported rotatably between
a first and a second side plates 1, 2 opposed to each other
through a predetermined distance. A driving shaft 5 to
which a rotative power is transmitted from an operating
lever side is supported within the cylindrical shaft 4 so as
to be relatively rotatable. Between an outer end portion of
the driving shaft 5 projected beyond the second side plate 2
2 and the load sheave 3 there is interposed a reduction gear
mechanism 6 comprising a plurality of speed reducing gears
so that the rotative power of the driving shaft 5 can be

This is the replacement sheet
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relatively with respect to the driving shaft 5 by the urgi ngm
spring 19 in the torsional direction thereof. Further. Rfe ¢ B
pr ot r uded portion 32 is provided W th a restrictive een Replace
which is raised from the free-rofation control surface 35ﬂ ’ m”,”m
third restrictive surface 36 adapted to engage with a front sid
engagenent lug 31 in the rotational direction thereqf when the driving
menber 8 rotates relatively wth respect to the driving shaft 5
under such _a con hat the | eadi n? end surf he, lug 31

at

jtio
is kept i AraNsEHESS: p%% dfRd  sheaver of atifor? éBﬂ?‘folregH‘F'? cétateSS
I ncidental | yarddi ®ETOOEddAior Ngedd Imedh&lfiSmongtes a paw

A driven member 7 comprising a hub provided with a
flange is threadably mounted to an external side of the
driving shaft 5 projected beyond the first side plate 1,
A driving member 8 having teeth 8a formed along the
external periphery is threadably mounted to an outside
porti.on of the driving shaft 5 beyond the driven member 7.
Between the driving member 8 and the driven member 7 there
are interposed a pair of braking plates 9. 10 and a braking
ratchet wheel 11 while a braking pawl 12 adapted to mesh
with the braking ratchet wheel 11 is mounted to the first
side plate 1, so that a mechanical brake 13 s congtructed
by thes.e braking ratchet wheel 1] and braking plates 9. 10.

Further. in a location axially outside a brake cover 13a
adapted to cover an external peripheral portion of the
mechanical brake 13 and radially outside the driving member
8 there is provided driving means comprising an operating
lever 16 provided with an actuating pawl member 14 having a
forwarding pawl and a returning pawl adapted to mesh with
the teeth 8a formed in the external peripheral portion of
the driving member 8 and a controlling portion 15 adapted to
be controlled so as to optionally make the forwarding pawl
and the returning pawl of the actuating pawl member |4 mesh
with the 'teeth 8a or disengage from the teeth 8a.

In the lever-type hoist and traction machine having the
above-mentioned construction. a stopper 17 1is disposed at an
axial end portion of the driving shaft 5. Between the
stopper 17 and the driving member 8 there is interposed an
operating ~ handle 18 which is incapable of relatively
rotating with respect 1o the driving shaft 5 but capable of
moving axially between a first position in which it comes

© near to the driving member 8 and a second position in which
it is spaced apart therefrom. Between the operating handle
18 and the stopper 17 there is provided a free-rotation

This is the replacement sheet
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hol ding mechanism which serves to hald the actuating— paw menber 14
optionally at the forwarding position (the nornmal _rotatjon position)

in which the forwarding pawl theredhis " eplaged  {ceth 8a of
the driving nenber 8. at the returni q\% po u llllrMeverse rotation
position) in which the returning paw th ‘ ith the teeth

8a and at the neutral position in which neither of the forwarding pawl and
the returning pawl engages wth the teeth 8a and conprises a

pushi ng nenber 45 and_ a spring, .46. I ndi cations for,, indicatin t he
oper at i onal 8sSk0&78 | GREingf 1% hg"h'ﬁlbntsr%l"PF ng?‘bor‘f'ﬁ?n 18€of ?rh‘ﬁeac?%ati ng
pawl nenberiolhrdf OftheeXarivirfy Shembas 8 "oed weedergly 'cBmbuisesng’' coiknd

"Neutral" or "Free- . _ )

spring having a pair of spring legs 19a, 19b with one leg
19a engaged with the stopper 17 and the other leg 19b
engaged with the driving member 8 and to urge the driving
member 8 in the 'brake releasing direction. Between the
operating handle 18 and the driving member 8 there s
provided restrictive means which serves to restrict a
relatiQe rotation range of the driving member 8 with respect
to the driving shaft 5 and to cancel the restriction by ¥the
movement of the operating handle 18 in the direction opposed
to the driving member 8. namely by the movement thereof to
the second  position.

That is, in the embodiment illustrated in Fig. 1. a
first and a second threaded pdrtions 20, 21 and a serrated
portion 23 are formed in the driving shaft 5, so that the
.driven member 7 is threaddbly mounted to the first threaded
portion 20 and the driving member 8 is .threadably mounted to
the: second threaded portion 21 respectively, and further a
coil spring 24 is interposed between the driven member 7 and
the driving member 8 so that the axial movement of the
driven member 7 with respect to the driving shaft 5 can be
restrained by the coil spring 24 and the driving member 8
can be moved leftward in Fig. 1 by a normal rotation of ‘the
driving member 8 relafive to the driving shaft 5. A pair of
sleeves 25, 26 are fitted to the serrated portion 23 outside
the driving member 8 with the Ffirst sleeve 25 provided with
a flange 25a and the stopper 17 attached through a serration
coupling to "an end portion of -the -serrated portion 23
outside the second sleeve 26. The stopper 17 is fixedly
secured to the driving shaft S5 through the- sleeves 25, 26 by
tightening a nut 27.

The operating handle 18 is fitted onto the second sleeve
26 through an fitting port 28a formed in a boss portion 28
thereof so as to allow the handle 18 to be axially moved
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Rotation" are praovided on the outer surface of the operating |ever 16.
The operating lever 16 has a protruded tube 16b formed integrally in
the boss port iToigSh eehReplacgd’ pr oj ect toward - 19 - the operating
handle 18 to ext ﬁ ull Hlound th the protruded portions 32
provi ded W th ation control surface 35 and the engagenent
|l ugs 31 projected fromthe operating handle 18. On the outer
surface of the '

along the driving shaft 5 and rotated between the stopper 17
and the driving member 8. As shown in Fig. 2, convex rails
29 are formed in an inner peripheral surface of the
operating handle 18 and, as shown in Fig. 3, concave grooves
30 are formed in an outer peripheral portion of the stopper
17 so as to engage with the convex rails 29. The convex
rails 29 of the operating handle 18 are made to engage with
the concave grooves 30. of the stopper 17 so that the handle
18 can not be turned relatively with respect to the driving
shaft &

A  free-rotation assisting spring 19 is interposed
between the outside of the boss portion 28 of the operating
handle 18 and the inside of the stopper 17 opposed to the
boss portion 28. As shown in Figs. 3 and 6. an engagement
port 41 and an engagement hole 42 are formed in the stopper
17 and the driving member 8 respectively so as to engage
with opposite legs 19a. 19b of the spring 19. An arcuate
elongated port 43 is formed in the 0pérating -handle 18 so
that a mid portion of the spring leg 19b to be engaged with
the engagement hole 42 can pass therethrough. That is, the
spring leg 19b passes through the elongated port .43 and then
engages with the engagement hole 42 of the driving member 8.

When the spring 19 is mounted between the stopper 17 and
the operating handle 18 with its legs 19a. 19b engaged with
the engagement port 41 and the: engagement hole 42
respectively, the stopper 17 to be mounted onto the serrated
portion 23 of the driving shaft 5 is coupled to the serrated
portion 23 in such a twisted condition that the spring leg
19a to be engaged with the engagement port 41 of the stopper
17 is moved in the peripheral direction relative to the
spring leg 19b to be engaged with Lhe engagement hole 42 of
the driving member 8 so that a reaction force of the spring
19 acts on the driving member 8 in the brake releasing
direction, namely in the direction of a dotted arrow in Fig.

4. Under this condition, the driving member 8 is wurged by
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proiruded t ube 16b there is provided a free-rotation indicating
portion 37 havi ng directly printed |l etters. synbol s and the
i ke which indicate the free-rotation control Cond't'T‘HI%%hthrHaszeenReplaced
pasted seal material printed with those letters and the
one hand, the operating handle 18 Hés a cylindrical cover Hlﬂum Im?ﬂl
so integrally formed in the outer peripheral portion thereo
project toward. the operating lever 16 and so |ocated as '
external Iy surround the protruded tube 1 6b in an overlapped nanner When
the free- rokﬁé gﬂrmﬁonfg Olini Yhearhed reldasirdy Hirectiopgr sbi nGathandle 1 8
bei ng second osition. the leylt{nndr{tfeals r_l(r:]over
portion 13@chamgal 'Pﬁikéd can be released by selecting pring
force suitably at the time of free-rotation control which

will be explained later. T_}ge coil portion - of the spring 19
to be interposed between &;e stopper 17 and the operating
handle 18 is adapted to be brought into contact with the
inside of the stopper 17 and the outside of the boss portion.
28 of the handle 18 .when the stopper 17 is fixedly secured
to the driving shaft 5 by the nut 2% The coil portion
deforms axially due to that contact, so that the operating
t;a.ndle 18 is urged so as to be pushed onto the flange 25a of
the first sleeve 25. that is. in the direction opposed to
the stopper 17, namely toward the driving member 8.

Incidentally, as shown in JFig. 3. the  plurality of
engagement ports 41 are formed separately in the stopper 17
along the peripheral direction of the stopper 17 so that the
leg 19a of the spring 19 can be engaged with a selected one
of the ports 41. An adjustment of {he torsional reaction
force of the spring 19 becomes possible by the selection of
the engagement ports 4l1. .

Further, two engagement lugs 31 are formed symmetrically
as indicated by the dotted line in Fig. 4 in the radial
marginal portion of the back side of the boss portion 28 of
the operating handle 18 so as to project' toward the driving
member 8. As illustrated in Figs. | through 4, a pair of
protruded portions 32 are formed symmetrically in the side
of the driving member 8 opposed to the boss portion 28 of
the operating bhandle 18. The protruded portions 32 have
restrictive means comprising a first and a second respect.ive-
surfaces 33. 34 with which the engagement lugs 31 engage so
as to restrict the relative rotational range of the driving
member 8 with respect t0o Lthe dri\)ing shaft 5. when the

driving member 8 rotates relatively with respect
to the driving shaft 5. Also, there are provided
free-rotation control . surfaces 35 constructing the
This is the replacement sheet
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following the operational novenent of the handLe_L8——se—t—hat—t he
free-rotation . indicating portion provi on the protruded

tube 1 6b appears for indication and Thi She recogni zed
fromoutside that the operating handl e 8 is Hﬂ second position
and the | oad sheave 3 is under the ee-r ol I abl e

condition. In the above construction, the forrrat ion of the first and the
second threaded portions 20. 21 and the the threadable nounting of
the driven nmenber 7 and the driving menber 8 therewith have been
done in chres-detatioron maifitaioingabinieaty wmigh sarengith cgpnegtipn dPi ving

22?];;,[ i5t)n. B - dddGal IMellribRUE2dRE radiR 1P Nand O sefBY  tBe mdiRBdiACaHe W th a
free-rotation together with the engagement lugs 3l by being
brought into contact with the leading end surfaces of the
lugs 31 by the axial urging force of the spring 19 when the
operating handle 18 is moved to the second position opposed
to the driving member 8 so as to rotate the driving member 8
" relatively with respect to the driving shaft 5 by the urging
force of the spring 19 in the torsignal direction thereof.
Further, the pt‘otrudea portion 32 is provided with a
restrictive portion which - is raised from the free-rotation
control surface 35 and has a third restrictive surface 36
adapted to engage with a front side of the engagement lug 31
in the rotational direction thereqf when the driving member
8 rotates relatively with respect to the driving shaft 5
under such a condition that the leading end surface of the
lug 31 is kept in contact with the free-rotation control
surface  35. ' _

- Incidentally, the symbol 44 in Fig. 1 designates a pawl
holdirtg' ‘mechanism which serves to hold the actuating pawl
member 14 optionally at the forwarding position (the normal
rotation position) in which the forwarding pawl thereof
engages with the teeth 8a of the driving member 8. at the
returning pos'ition (the reverse rotation position) in which
the returning pawl thereof engages with the teeth 8a and at
the neutral position in which neither of the forwarding pawl
and the returning pawl engages with the teeth 8a and
comprises a pushing member 45 and a spring 46. Indications
for indicating the oper:ttional positions of the controlling
portion 15 of the actuating pawl member 14. for example such
as "Forwarding”. “Returning” and "Neutral” or Free-
Rotation™ are provided on the outer surface of the operating

.~ lever 16, _
The operating lever 16 has a protruded tube 16b formed

integrally in the boss portion 16a so as to project Ltoward
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Wien the first threaded portion 20 is forned and the driven nmenber 7 is

t hreadably nmounted thereto, the screw novenent of the driven nenber 7 is so
devi sed as torhesnesPMaBeadR“'rmﬁb coil spring 24, But an E-ring nmay

be provided in readed portion 21 so that the coil spring 24
may be interpos e E-rin and the driven nmenber 7.
Further, the scre grooves 0 the first threaded portion 20 - 20 -

may be coated with such a nylon resin produced in Nylock

the operating handle 18 to externally surround both the
protruded portions 32 provided with the free-rotation
control surface 35 and the engagement lugs 3! projected from
the operating handle 18. On the outer surface of the
protruded tube 16b there is provided a free-rotation
indicating portion 37 having direétly printed letters,
symbols and the like which indicate the free-rotation
control conditions or a pasted seal material printed with
those letters and the like. On one, hand. the operating
handle 18 has a cylindrical cover portion 18a so integrally
formed in the outer peripheral portion thereof as to project
toward. the operating lever 16 and so located as to
externally surround the protruded tube 16b in an overlapped
manner.  When the free-rbtatiop control is carried out by
the operating handle 18 _being moved to the second
position, the cylindrical cover portion 18a . is moved
following the operational movement of the handle 18, so that
the free-rotation indicating portion 3? provided on the
protruded tube 16b appears for indication and it can be
readily recognized from outside that 'the operating bhandle 18
is located at the second position and the load sheave 3 is
under the free-rotation controllable condition. '
In the above construction, the formation of the first
and the second threaded portions 20, 21 and the the
threadable mounting of the driven member 7 and.the driving
member 8 therewith have been done in consideration of
workability and strength of the driving shaft 5. But. the
first threaded portion 20 may be replaced with a serration.
When the first threaded portion 20 is formed and the driven
member 7 is threadably mdunted thereto. the screw movement
of the driven member 7 is so devised as to be restrained by
. the coil spring 24. But, an E-ring may be provided in the
‘* second threaded portion 21 so that the coil spring 24 may be
interposgd between the E-ring and the driven mémber 7.

Further. the screw grooves of the first threaded portion 20
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Co—ttd—TmUSAas 10 have a large elastic reaction force and a frictional

COV‘]’?E%E&@I £ BeEPREMadedat the screw nmovenent of the driven nenber 7 nmay be

restr -return effect of the coating. -~ Furthernore, since the
Emm“lumu be fixedly secured {p the driving shaft 5 by screw ng a

drive
stop ing a cotter pin thereinto. the spring 24 is not always

necessary. Then. a function of the |l|ever-type hoist and traction
machi ne havi ng t he above-nentioned construction will be explained

ot it o P a1 S oS Brob b
Co., Ltd. in USA as to have a large elastic reaction force
and a frictional  connecting force so that the screw movement
of the driven member 7 may be restrained by a non-returnl
effect of the coating. Furthermore, since the driven member
7 may be fixedly secured to the driving shaft 5 by screwing
a stop bolt or hammering a cotter pin thereinto, the spring
24 is not always necessary. _

Then. ‘a function of the lever-type hoist and traction
" machine having the above-mentioned coifstruction will be
explained hereinafter.

Firstly, when hoisting a load, the forwarding pawl of
the actuating pawl member 14 is made to mesh with the teeth
‘8a of the driving member 8 by operating the controlling

portion 15 of the operating lever 16. Then, the lever 16
is reciprocatively swung so as to rotate the driving member
8 in the normal rotating direction. During the normal

rotation, the driving member 8 moves due to a screw effect
leftward in Fig. 1, namely foward the driven member 7, so
that the mechanical brake 13- is effected. Thereupon, the
rotative power of the driving member 8 is transmitted from
the driving shaft 5 to the 1load sheave 3 through the
reduction gear mechanism 6 and the cylindrical shaft 4 to
rotate the load sheave 3 so as to hoist the load by
utilizing a chain looped around the load sheave 3.

When lowering the load. the returning pawl of the
actuating pawl member 14 is made to mesh with the teeth 8a
of the driving member 8 by 'operating the controlling portion
15. Then. the lever 16 is reciprocatively swung so as to
rotate the driving member 8 in the reverse rotating
'~ direction. Thereupon. since the engagement lugs 31 are
located at the position ‘indicated by the dotted lines in
Fig. 4. namely between the first restrictive surface 33 and
the second restrictive surface 34. the driving member 8

rotates relatively with respect to the driving shaft S
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8a of the driving nenber 8 by opera{—kﬂg——n controlTing portion

15 of the operating |ever 16. Then, €s eﬂll Beéﬁ?épﬁacé@‘:' procatively
swung so as to rotate the driving menber rotating
direction. During the normal ro t| o] im rrerrber 8 noves
due to a screw effect leftward in Fig rd the driven
menber 7. so that the nechani cal brake IS effect ed. Ther eupon.
the rotative power of the driving nenber 8 is transmitted fromthe
driving shaft 5 to the load sheave 3 through the reduction gear

mechani sm 6batwieerhe the| i finst caresthigtives surfaneat 33 tand | 388 $8-MJe 3 so

2?1eatlg _g?' sbstridi§ve | WRAFalY Wai | k81 NHovd® 1HRRRI NwithOORPESbecd' Otid thehe | oad
driven member 7. The braking action of the mechanical brake
13 is stopped by the back movement of the driving member 7,
so that the driving shaft 5 can rotate reversely by a count

of reverse rotations of the driving member 8, that makes it
possible to carry out the load lowering in safety.

Next. it will be explained hereinafter that the chain
looped around the load sheave 3 is extended or contracted
freely with respect to the load side under the free-rotation
condition of the load sheave 3.

In this case, the actugting pawl member 14 is made to
take the neutral position and then the operating handle 18
is pulled out toward the stopper 7, namely to the second
position opposed to the driving member 8 against an axial
"urging force of the spring 19. The lugs 31 of the operating
handle 18 are moved by that pulling out to the restriction
cancelling position in which they are net restricted by the
first and the second restrictive surfaces 33 . 34.
Thereupon, due to this cancellation of the restriction and
the changeover of the actuating pawl member 14 to the
neutral position, the driving member 8 is rotated in the
brake releasing direction (the direction of the arrow
depicted by the dotted line in Fig. 4) by the urging force
of the spring 19 in -the torsional direction thereof and
brought into the state illustrated in Fig. 5.

Accordingly, since the spring force of the spring 19 s
used as a spring force capable of making the driving member
8 rotate to the brake releasing position at the neutral
position of the actuating pawl member 14, the driving member
8 is rotated so as to move back due to the screw effect in
the direction opposed to Lthe driven member 7 bj merely
pulling-" out the operating handle 18 to the second position
to cancel the braking effect of the mechanical brake [3 so

that the load sheave 3 can be made to take the f[ree-rotation
This is the raplacement sheet
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Wien | oweri ng —the toad, the——returning . pawl of the actuating paw

menber 14 is rmg%hggmdg%%g Bceqt € teeth 8a of the driving nenber 8
by operating th port ion 15. Then, the lever 16 is

reci procatively ulﬁﬂb to rotphe the driving menber 8 in

t he reverse r |on, Ther eupon, since the engagenent
lugs 31 are |locat ed at the position indicated by the dotted Iines

in Fig. 4. nanely between the first restrictive surface 33 and the second
restrictive surface_ 34, the driving rrerrber 8 rotates rel ap vel y
with respestateio tHeereugen.yi fbe Iygsft 3l move from the ° position

indicated by the dotted lines in Fig. 4 to the position
indicated by the dotted lines in Fig. 5 to oppose to the
free-rotation control surfaces 35 of the. driving member 8.
When the operating handle 18 is released from the pulling
out operation under this condition, the operating handle 18
is pushed toward the driving member 8 by the axial urging
force of the spring 19, so that th.e leading end surfaces of
the lugs 31 are brought into resilient contact with free-
rotation restrictive surfaces 35 of the protruded portions
32 provided ' in the driving member 8 as shown in Fig. 7 and
the free-rotation state of the load sheave 3 can be
maintained by a frictional resistance caused by that
resilient  contact. Accordingl:lr._ since the free-rotation
state can be maintained in that way., an input range ‘of the
traction force of the chain can be enlarged in comparison
with the conventional embodiment during the free-rotation
control allowing the traction of the .chain and the rapid
extension and contraction of the load side chain., so that it
becomes possible to adjust the extension and contraction of
the chain on the load side without requiring any skill
Further, when the operating handle 18 1is moved to the
second position  during the above-mentioned free-rotation
control, a tubular cover portion 18a is moved following the
mqvemenf. of the handle 18, so that _the free-rotation
indicating portion 37 provided in the protruded tube [6b of
the operating lever 13 appears so as to be observed from
outside as .shown in Fig. 7. Therefore. it can be readily
recognized externally that the operating handle 18 is
located in the second position and the load sheave 3 is in
the free-rotation control state. When the free-rotation
indicating portion 37 is covered by the tubular cover
7 portion 18a of the handle 18 so as not to be observed from
outside, it can be readily understood that the operating

handle 18 is located at the first position and the load _
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- 21 - between the first restrictive surface 33 and_the second
restrictive surface 34 to nove back wth respect to the driven

nmenber 7. The braking action of the mechanical brake 13 H‘BlsSh W
.

back movenent of the driving nenber 7. §° that the drivi ng
rotate reversely by a count of reverse rotations of the dri
that makes it possible to carry out the load |owering |n sa

Next, it wll be explained hereinafter that the chain |ooped around
t he Ioad sheave 3 is extended or contracted freely with respect to the Ioad
si de under tshea¥e ed-r i atimn orthe steady running state wherein the load

hoisting or lowering is carried out. Accordingly, it
becomes possible to effectively avoid erroneous operations
of the operator by making use of the indication portion 37.

When the driving member 8 is rotated relatively with
respect to the. driving shaft 5 by the torsional urging force
of the spring 19 under such a condition that the restrictive
portions are provided in fhe protruded portions 32 of the
driving member 8 and the leadind end surfaces of the
engagement lugs 31 are in resilient contact with the free-
rotation control surfaces 35 of the protruded portions 32.
the front portions of the engagement lugs 31 in the
rotation direction is so restricted by third restrictive

surfaces 36 of the restrictive .portion as not to rotate
any further than that relative rotation. Therefore, it is.
possible to restrict an angle of ~rotation of the driving
member 8 caused by the spring 19, so that a space distance
between the driving member 8 and the dnven member 7 can be
made not to become wider than a distance required for the
free-rotation of the load sheave 3.

Further, -when a traction force of the chain is increased
under the above-mentioned free-rotation control so as to
apply a strong reverse-direction force to the load sheave 3.
the resilient contact between the leading end surfaces of
the engagement lugs 31 and the free-rotation control
surfaces 35 is cancelled due to slippage therebetween so
that the 'engagement lugs 31 return between the (first
restrictive surface 33 and the second restrictive surface

34. Thereupon, as mentioned above, the engagement lugs 31
return to such a condition that the braking Ffunction of the
mechan:cal brake 13 caft  be effected or’ interrupted
optionally. That is, when the strong reverse-direction

+ force is applied to the load sheave 3 under the free-
rotation condition, since the .driving member 8 is threadably

mounted to the driving shaft 5 and a rotative inertia force
- ' This is the replacement sheet
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condition of the |oad sheave 3. In this case, the actuating pawl nenber 14
is made to take the neutral position and then the operating handle 18 is
pull ed out toward the stopper 7. nanmely to the second position opposed to
the driving nmenber 8 against an axi al Prging force of the spring 19. The
| ugs 31 of the operating handle 18 ar% noved by that pulling out to the
restriction cancelling position in which they are not restricted by the
first and t he second restrictive surfaces 34. Ther eupon.
due to this cancellation of the restriction L and %Qg ghaqggover of
the actuathenpofpaid laegdser tham that tofe Heit rdivingos sl the dr|V| ng

member 8 lg._ Johab8d cbMtroi N€surfaces 35 slip relative

engagement lugs 31 by overcoming the torsional urging force
of the spring 19 so that the driving member 8 starts to
rotate a little late behind the turning of the operating
handle 18. As a result. the resilient contact between the
leading end surfaces of the engagement lugs 31 and the
. free-rotation control surfaces 35 comes to be cancelled, so
that the - engagement lugs 31 return- between the first
restrictive surfaces -33 and the second restrictive surfaces
34 respectively. '

When the load hoisting or the load traction s carried
out after tensioning the load chain by adjusting a length of
the load chain under the a.bove-mentiotted fre_e-rotation
control, it becomes possible to return the mechanical brake
13 to the activated state readily by changing over the
actuating pawl member 14 from the neutral position to the
actuating position, making the forwarding paw! mesh with the
teeth 8a of the driving member 8 and swinging the operating
lever 16. That is. when the operating lever 16 is swung
under such a condition that the forwarding pawl is meshed
with the teeth 8a of the " driving member 8, the driving
member 8 rotates in the normal rotation direction. namely in
the forwarding direction so as to move back due to screwing
effect and activate the mechanical brake 13 because a
rotative friction is applied to the driving shaft S by the
tension of the load chain. Therefore., it becomes possible
to hoist and/or pull the load by drivingly rotating the load
sheave 3 through the mechanical brake 13.

“Though the operating handle 18. is operated for carrying
out the free-rotation control during the load hoisting or
the load traction., the free-rotation control state can not

+  be attained because the forwarding pawl of Llhe actualing
pawl member 14 meshes with the teeth 8a of the driving

member 8.
his Sheet Has Been Replaced’
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br ake rel easi ng di rection (the di rection of the arrow depi ct ed
by the dotted line in Fig. 4) by the urging force of the spring 19 in
the torsional direction thereof and brought into the state
illustrated in Fig. 5. Accordingly.éﬁ%nce the spring force of the
spring 19 is used as'a spring forc apabl e of making the driving
menber 8 rotate to the brake releasing position at the neutral
position of the actuating -pawl nenber 14. the driving nenber 8 is rotated
so as to nove back due to the screw effect in the direction opposed to
the driven meWhen the Free-rotation pgbniney isutcariied opet ab¥ngPulhiafdl e 18

to Lhe seand whos!bhdiating Cafitle ' NPg O a0 Cbhfifdectbr ! NofTeakEN! cal

actuating pawl member 14 to the neutral position during the
load hoisting or the load traction, though the driving
member 8 happens to rotate due to the torsional urging force
of the spring 19 to release the brake, the  mechanical brake
13 comes to effect., similarly to the case in which the load
chain is pulled strongly., while the reverse-direction load
acting on the load sheave 3 1is large.* Incidentally, it is
preferable that an engagement flange 1is provided in the
inner -end portion of the operating handle 18 and an
erroneous operatidn preventive piece is provided in the
controlling portion 15 so as to engage with the flange at
time of changeover of the actuating pawl member 14 to the
forwarding position and the returning position and to make
it impossible to carry out the pulling-out operation of the
handle 18 and to make it possible to carry out the pulling-
out operation only at the time of chanéeover to the neutral
position. _

Since the braking action of the mechanical brake 13 can
be cancelled to control the 1load sheave 3 to the free-
rotation state by rotating the driving member 8 by a simple
operation of merely pulling out the operating handle 18
after changeover 'of the actuating pawl member 14 to the
neutral position, the free-rotation control can be made
simple and easy so that the novice operator can. carry out
the free-rotation control without any erroneous operation
and the operability can be improved. Further, since the
free-rotation state can be maintained by the axial urging
force of the Spfing 19. when the length of the load chain on
the load side is adjusted by pulling it during the free-
rotation control, the input rage of the tracﬁén force can
be enlarged. so that also the adjustment of the chain length
during the free-rotation control can be carried out without

any skill.
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t hat—the—+oad—steave 3 can be nade to take the free-rotation - 22 -
st -Sheet J%%e%h'ﬁ@ﬂacedt he lugs 31 nove from the position indicated

by es in Fig. 4 to the position indicated by the
dotte E“ “&“‘“E g. 5 to oppose 230 the free-rotation control
surfa e driving -nenber 8. Wen the operating handle 18
is released from the pulling out operation under this condition. the
operating handle 18 is pushed, toward the driving nmenber 8 by the axi al
urgi ng

In the above-mentioned embodiment! though the engagement
lugs 31 are provided in the operating handle 18 and the
free-rotation control surfaces 35 are provided in the
driving member 8, their provisions may be exchanged to each
other. Further, though the flange 25a is provided m the
first sleeve 25 so as to receive the axial urging force of
the spring 19 acting to the operating handle 18 by the
flange 25a and not to apply the axial urging force to the
driving mefmber 8 during a usual use, the flange 25a may be

omitted. _
" Next, a second embodiment illustrated in Figs. 8 through
14 will. be explained hereinafter. In this second

embodiment there_ are separately provided a first free-
rotation assisting spring 49 for ‘urging the operating handle
18 toward the first position in which it comes near to the
driving member 8 and a ‘second free-rotation assisting spring
50 for urging the driving member 8 in the brake releasing
direction, -with the first spring 49 interposed between the
operating handle 18 and the stopper 17 and the second spring
50 - interposed between the driving member 8 and the handle
18. Thereupon, when the operating handle 18 is moved to the
second position. the driving member 8 is adapted to be urged |
in the Dbrake releasing direction.

When. explaining more  in detail, similarly = to the free-
rotation assisting spring 19 in fhe first embodiment. the
second spring 50 comprises a coil spring with a pair of legs
50a, 50b and a coil portion of the second -spring 50 is
internally mounted in a concaved portion of the driving
member 8, into which the sleeve 25 was inserted in the first
embodiment and is omitted herein so that an axial reaction
force can be obtained at the first position of the operating
handle (8. As shown in Figs. 1! through 1[3. the protruded

< portion 32 of the driving member 8 is provided with a First
and a second engagement portions 51, 52 comprising concaved
portions adapted to engage with legs 50a. 50b of the second
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force of the spring 19, so that the |eading end surfaces of the lugs 31
are brought into TesiTient contact wth free- rotation restrictive

surfaces 35 0frnid SiRet MaHBder tep |ac§uart|ons 32 provided in the driving

menber 8 as shovvn [ £ rotation state of the |[oad
frictional resi stance caused
Accordl ngly, since t he free-rotation

sheave 3 can
by that resili ent

state can be maintained in that way, an input range of .the traction force
of the chain can be enlarged in conparison with the conventional
enbodi ment SrAiRg ngd0 t Hespegtivelyot at iThe cdintstol enkagrmeny phetiodra2lion of
the chain piifl the soARIckoeXidHALER BBPtiohOMS 261 Qea Wi kpRd side

chai n,

first sprmg leg 50a after having been pulled out along the
outer end surface of the driving member 8. The second
engagement portion 52 having the concaved portion which is
shallower than that of the first engagement portion 51 and
has a wall 52a on a side in the brake releasing direction of
the driving member 8. The wall 52a is so inclined on the .
brake releasing direction side that the second leg 50b can
disengage therefrom at the time of rotafibn in the brake
releasing direction. The second spring leg 52b 1is engaged
with the second engagement portion 52 so as to generate a
torsional ~reaction force in the coil portion, and thereby
the urging against the driving member 8 by the second spring .
50 in the brake releasing direction can be interrupted.

The second spring leg '50b is extended radially outwards
beyond an engagement point of the seconji engagement portion
52 so as to be able to engage with ths,; engagement lug 31.
Accordingly, - when the operating handle 18 is pulled out to
the second position. the second spring leg 50b is returned
axially outwards by the axial reaction force of the second
spring 50 and disengaged from the second engagement portion
52 by the torsional reaction force at the same time so as to
be engaged with the engagement lug 31.

That is. when the engagement with the second engagement
portion 52 is cancelled and the second spring leg 50b is
engaged with the engagement lug 31 of the operating handle
18. the driving member 8 is urged in the brake releasing
direction by the torsional reaction force of the second
spring 50 based on the handle’ 18.

Incidentally. at the time of engagement of the second
spring leg 50b with the second engagement portion 52. there

+ is provided a clearance between the extended portion of the
second spring leg 50b and the engagement lug 31 as shown in
Fig. 11, so that the action of the mechanical brake 13 can
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becomes possible to adjust the extension and contraction of the
chain on the load side wthout requiri ng k| | 1... Further, when
the operating handle 18 is noved tTdJlS °§| tion duri ng
the above-nentioned free-rotation, ont r cover portion
18a is noved following the rmverrent o so that

the free-rotation indicating portion 37 pI’OVI ded I n the protruded tube 16b
of the operating | ever 13 appears so as to be observed fromoutside as
shown in Fig. 7. Therefore. it can be readrly reco nrzed

external | y be t taticelletie witbpetr adefgctinhartee legg 5§k pbcafd Hing e second
posi tion a\r}%nggﬁ?ﬂma b Shgave ho?stu‘ré o thectfdnee-rotation  control

st ate. free-rotati .
As noted - above, accordmg to the second embodiment,

while advantageously the free-rotation control can be

carried out by a simple operation of merely pulling out the
operating handle 18 to the second position similarly to the
first embodiment, even though the actuating pa_wl member 14
of the operating lever 16 is changed over to the neutral
position, advantageously the mechanical brake 13 can not
happen to be released because the urging force in the brake
releasing direction is not applied to the direction member 8
so far as the handle 18 is not pulled out to. the second
position. _ '

That is. according to the free-rotation function in the,
second embodiment. similarly to the first :embodiment. it
becomes possible to rotate the direction member 8 in the
brake releasing direction due to the torsional effect of the
second spring 50 by merely pulling out the operating handle
18 to the second position after changeover of the actuating
pawl member 14 of the operating lever 16 and to release the
mechanical brake 13. Further, the engagement 1lug 31 s
brought into resilient contact with the free-rotation
control surface 35 by the axial urging force of the first
spring 49 at the second position. so that the free-rotation
can be maintained. Furthermore, since the second spring 50
is provided separately beside the first spring 49 so as to
engage with the second engagement portion 52 of the driving
member 8 when the operating handle 18 is located at the
first position and to interrupt the wurging to the driving
member 8 'in the brake releasing direction, though the
actuating pawl member 14 is changed over to the neutral
position.  advantageously the ariving member 8  never

. rotates in ihe brake releasing direction so far as the
handle 18 is not pulled .out to the second position.

Incidentally. the symbol 53 in Figs. 8, 13 and |4
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indicating portion 37 is covered by the tubular cover portion 18a

of the handle 18 so as not to be observed from outside, —t—cam—be
readily understood that the operating handle 18 is Bben R&aced
first position and the | oad .- 23 - sheave 3 is in t-rh'g%ﬂ &ifizs Bben gkﬁ‘ag
state wherein the load hoisting or 26owering is carri edU M"‘H“l
Accordingly, it beconmes possible to effectively avoid

operations of the operator by making use of the indication portion 37.

designates a spring retaining washer adapted to receive the
second spring 50.

Though the second spring leg 50b of the second spring 50
is adapted to engage with the engagement 1lug 31 of the
operating handle 18 in the second embodiment, an elongated
engagement port for engaging therewith may be formed in the
boss portion 28 of the handle 18. When the engagement lug
31 is so utilized as to engage with the second spring leg
50b, since - it becomes unnecessary to especially provide the
elongated engagement port, the  construction can be
simplified by that ©portion correspondingly.

Though the above-mentioned embodiments were applied to
the lever-type hoist and traction machine. they may be
applied to such a hoist and tragtion machine in which a .
.handle or a hand wheel is used as the driving means.

Further, though the driving member 8 had -the teeth 8a
formed integrally in its outer periphery, it may be
constructed by a brake pusher adapted to be threadably
mounted to the driving shaft 5 and a rotor supported
rotatably by a tubular portion of the brake pusher and
provided with outer peripheral teeth. The overload
preventive mechanism may be then assembled between the brake
pusher and the rotor and the spring legs of the spring 19
or 50 may be engaged with the brake pusher or a transmission
torque regulating member adapted to be threadably mounted
to the tubular portion of the brake pusher. When the first
spring 49 and the second spring 50 are provided separately
in this construction like the second embodiment, the second
spring S50 may comprise the torsional portion 50c twisted
spirally in coplarnarity as illustrated in Fig. 15 and the

first and the second spring 'legs 50d, S0e. In case’ that
the first spring leg 50d is bent to the axial direction.
“ namely perpendicularly to the torsional portion 50c¢

and the first restrictive surface 33 of the driving member
8 or the overload preventive mechanism (not illustrated) are
This is the replacement sheet
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Wen the driving nenber 8 is rotated relatively wth respect to

the driving shaft 5 by the torsional urgrnmg-——force of the spring 19
under such a condition that the restriglis\4heft®asiBRBSReplécRd provided in
the protruded portions 32 of the rIV|n and the |eading
end surfaces of the engagenent Iugs “mﬂm m‘%‘ml ent contact with
the free- rotation control surfaces ded portions -
32. the front portions of the engagement lugs 31 in the rotation

di rection Is so restricted by third restrictive surfaces 36 of
the restri. %‘shélxﬁbleﬂoréhbpﬁin. 4%he “%g ts‘i’m r&tahﬁdgnyto feiddger withanthet hat
relative rotation erefore, I S possiI restrict ,an angle

of rotatiofirsdf rgﬁ@*lcfdyq:\,,ﬁg'fgce 33 provided in the transmission
torque regulating member and the second spring leg 50e is
made to engage with the engagement lug 31 of the operating
handle 18 after having been bent in the _radial direction
relative to the +torsional portion 50c.

In this case, the second spring leg 50c is made to
engage with the engagement lug 31 regardless of the position
of the operating handle 18, namely of course in the second
position and also in the first position, so that the
torsional urging force of the second spring 50 can be always
a.pplied to the driving membér 8. The spring leg, which is
directly  engaged with the driving member 8, may
alternatively be indirectly engaged with the driving member
8 through another member adapted to rotate as one piece.

Though the engagement lug 31 of the operating bhandle 18
was made to be directly in resilient contact with the
free-rotation control surface 35 of the .driving member 8 by
the axial urging force of the spring 19 or 49 during the
free-rotation control, it may be brought into resilient
contact with the transmission “torque regulating member
adapted to be threadably mounted to the tubular portion of
the brake pusher in the case that the overload preventive
mechanism is provided. The engagement lug 31. which s
brought into resilient contact with - the regulating member.
may alternatively be brbught into resilient contaét with
another member adapted to rotate together with the brake
pusher -as one piece. Further, in case that the operating

" handle 18 is brought into resilient contact with the torque
transmission member or another member, these members are

provided with the restrictive means.

According to the invention as set forth,
since there is provided the free-rotation assisting spring

19, which urges the operating handle 18 toward the first
This is the repiacmrwem sneet
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rrenber 8 caused by the spring 19. so that a space di stance between the
driving nmenber SHnd—rhe—dﬁ—veﬁ—ﬁeHCleer 7 can be made not to becone w der

than a distancep seg Lokhe free-rotation of the load sheave
3. Further. when a 'Ii 9‘ a6 the chal n is increased under the
above- nenti oned fr ont r o128 as to apply a strong
reverse-direction | oad sheave 3. the resilient, contact

bet ween the Ieadlng end surfaces of the engagenment lugs 31 and
t he free-rotation control surfaces 35 is cancelled due to

Elippage t h@bsiRinen mcﬁhaihe”h%n?\%ngal%e”%‘t d;la‘i-gsto?’lther *Hiling

etween the first restrictive surface 33 an the secon

restrictive megiesce8 and urges the driving member in the brake
releasing direction, when the handle 18 is pulled out to the
second position so as to carry out the free-rotation, the
driving member 8 ‘can be rotated in the brake releasing
direction with respect to the driving shaft 5 by a torsional
urging force of the spring 19 in the brake releasing
_direction to make the mechanical brake release. Thereupon,
the operating handle 18 <can ' be " brought into resilient
contact with the driving member 8 by an axial urging force
of the spring 19 toward the first position to maintain the
free~-rotation operation by the handle 18. Therefore, it
becomes possible to enlarge an input range of a pulling
force of the load chain due to the maintaining of the free-".
rotation state by the spring 19 at the time of free-rotation
control. As a result, a length of the 1load chain can be
adjusted without requiring any skill Further, when the
operating handle 18 has bgen pulled out to the second
position. since the mechanical brake can be released by
rotating the driving member 8 due to an effect of the spring
19. the free-rotation operation can be carried out by merely
pulling out the bhandle 18 even though a novice operator
carries out the free-rotation control. Accordingly. an
operability can be made simple and easy and erroneous
operations can be avoided -so as to improve the operability
and dissolve such an inconvenience that the free-rotation
control becomes impossible due to such erroneous operations.

Since there is provided the second _spring 50 Dbesides the
first spring 49, these first and, second springs 49. 50 can
be mounted separately respectively. Therefore, since their
mountabilities can be improved in comparison with a case in
which one spring serves a double purpose. Also, a spring
characteristic can be selected according to a function of
each spring 43. 50. so that the effects mentioned in the
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34, Ther eupon, as nentioned above, the engagenent lugs 31 return to
such—a condition that the braking function of the nechanical brake 13
can ThibSheet Bhé BednRbplaced i nterrupted optionally. That is. when the

strong [[lftction force is applied to the load sheave 3
under
t hr eada e 0

ation condition, since the driving nenber 8 is
24 - thereof is Jlarger than that of the driving shaft 5. the

the driving shaft 5 and a rotative inertia force
invention of claim 1 can be accomplished more effectively.

Since the second spring 50 is adapted to engage with the
engagement lug 31, the urging control for the second spring
50 becomes possible due to a simple construction employing
the engagement lug 31.

. The
second spring S50 can be formed in a flat configuration.
Therefore. the second spring 50 can be* mounted even to a
small space between the driving member 8 and the operating
handle I8 and 'can_ be applied alsoc to such a machine as to

have an overload preventive mechanism.

Since the driving member 8 is provided with the engagement
portion 52. when the operating handle 18 is located at the
first positiori. the first spring 50 is- engaged with the
engagement portion 52 of the driving member 8 so that the
driving member 8 is not wurged in ‘the brake releasiqg
direction while when the handle 18 is moved to the .second
position, the engagement by the -engagement portion 52 s
cancelled so as to urge the driving member 8 in the brake
releasing direction. Therefore, in addition to the
functions attained in claim 1, it becomes also possible to
avoid a sudden t_'elease of the mechanical brake 13 due to an
action of the second spring 50 at the time of hoist and
traction working carried out at the first position of the
_handle 18. That is. even though the actuating pawl member
of the operating lever provided as the driving_ means is
misoperated to a feutral position in the lever-type hoist
and traction machine. the sudden release of the mechanical
brake 13 can be prevented.
In
‘< the lever-type hoist and traction machine, since the spring
force for urging the driving member 8 in the brake releasing

direction is used as such a spring force cabable of rotating
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free-rotation control surfaces .35 slip relative to—the
engagenent |ugs 31 by overcom ng the torsional urging force ﬁ.ﬁsTIﬁengq@é)e%%placed

19 so that the driving nenber 8 starts to rotate a |Iit
behind the turning of the operati@g handl e 18. As a r ﬂ Eml”"
resilient contact between the leading end surfaces of .th
lugs 31 and the free-rotation control surfaces 35 cones to be
cancel l ed, so that the engagenent lugs 31 return between the first
restrictive surfaces 33 and the second restrictive surfaces 34
respectivel ‘the Wérivinge meabehoi $1 | disefbaddic Ifeam t thet izxtuatingar pawld out
after tensioni the, | oad ,chain by.adjusting a |ength of
memrb%r 'F-i o? the operﬁion Jlever glG. to g%he brake released
position when the operating handle 18 has been pulled out to
the second  position, the free-rotation operation can be
carried out by merely pulling out the handle 18 under such a
condition that the actuating paw] member 14 of the operating
lever 16 1is set to the neutral position., namely the free-
rotation position. Accordingly, it becomes unnecessary to.
carry out “tedious operations such as rotating the bhandle 18
and returning the returning pawl of the actuating pawl
member 14 to the neutral position after having been made to .
engage with the driving member, so that the operability can
be made simple and easy and the free-rotation position of
the actuating pawl member 14 ¢an be indicated. Further,
since the free-rotation operation can be <carried out by
merely pulling out the handle 18, erroneous operations qf
not only the handle 18 but also the actuqting pawl member 14
can be avoided so as to improve the operabilities.

Furthermore, since the brake is released by rotating the
driving member 8 relative to the driving shaft 5 by the
spring force. the spring force can be made less -than that
required for rotating the driving shaft 5.  Therefore, the
- return from the free-rotation state to the steady state in
which the braking is effected can be performed smoothly.

when the free-rotation control is carri'ed out after
the operating handle 18 has been moved to the second
position. a cylindrical cover portion 18a provided in the
handle [8 is moved following the movement of the handle 18.
so that a free-rotation indicating portion 37 provided on a
protruded tube 16b of the operating lever (6 appear§ for
indication. Therefore., it can be readily recognized from
outside that the operating handle 18 is located at the
second position so that the load sheave 3 is under the
controllable condition of the free-rotation. - When the
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t he | oad chain wunder the above- nenti oned free-rotation control.
tt becomes possible to return the nechanical brake 13 to the
activated state readily by changing over the actuating paw nenber 14
fromthe neutral position to the actuating position, making the forwarding
pawl mesh with the teeth 8a of the driving nenber 8 and sw nging the
operating lever 16. That is. when e operating lever 16 1is swing
under such a condition that the forwarding paw is neshed with the
teeth 8a of the driving nenber 8. the driving nmenber 8 rotates in the
normal rotation direction. nanely in the forwarding direction so as to nove
back due to screwming effect and activate the nechanical brake 13
because a free-rotation indicating portion 37 is covered by the

cylindrical cover portion 18a of the handle 18 not to be
observed from outside, it can be readily recognized that the
handle 18 is located at the first position and the load
sheave 3 is in the steady operating state. .Accordingly, it
becomes possible to avoid erroneous operations of

operators.
Additional advantages and modifications will readily
occur to ‘those skilled in the art. The invention in its

broader aspect 1is, therefore, not limited to the specific
details, respective machines .and illustrative examples shown
and described. Accordingly, departures may 'be made from
such details without departing from the scope of

the claims.
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rotative friction is applied to the driving shaft 5—by—the tension
of the 1load chain. Therefore. it Dbecones p055|blehg h0|st and/ or

pul | the load by drivingly rotating the |oad sheave 3 thr €en Replaced
mechani cal brake 13. Thugh the operating handle 18 |s] ﬂ ﬁ
carrying out the free-rotation congﬁpl during the 1loa

the load traction, the free-rotatiion control state can not be

at t ai ned Wﬁ@&@q&pcﬂggheac[gardlng pawml of the actuating paw nenber
14 meshes wth the teeth 8a of the driving nmenber 8.
1. A free-rotation control apparatus of a hoist and

traction machine including a load sheave (3), a driving
shaft (5) which has a driven member (7) and serves to drive
the load sheave (3), a driving member (8) threadably
mounted to the driving shaft (5), a mechanical brake
interposed between the driving member (8) and the driven
member (7) and driving means for driving the driving member
in the normal and reverse rotation directions, said free-
rotation control apparatu§ enabling the load sheave to
rotate freely by inactivating the mechanical brake (13) and
comprising:
a) a stopper (17) dlsposed at an axial end portion
of the driving shaft (5):;

b) an operating handle (18) interposed between the
stopper (17) and the driving member (8) so as to be
axially movable between a first position in which it
comes near to the driving member (8) and a second
position in which it is spaced apart therefrom and
adapted not to rotate relatively with respect to the

"driving shaft (5); '
c) a free-rotation assisting spring (19) interposed
between the stopper (17) and the operating handle
(18) and serving to urge the operating handle (18)
toward the first position in which the handle (18)
comes near to the driving member (8), to urge the
driving member (8).in a brake release direction and
to release the brake by rotating the driving member
(8) when the operating handle (18) is set to the

second position;
d) restrictive means interposed between the
operating handle (18) and the driving member (8) with
respect to the driving  shaft (5) when the operating
. handle (18) is located at the first position and
a cancelling the restriction when the handle (18) is
located at the second position; and

e) free-rotation maintaining means for bringing the
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- 25 - \Wen the free-rotation control is carried out by pulllng out the

.operating handl e 18 after changeover'rh's eettHas Be:

14 to the neutral position during the load h Ioad
traction. though the driving nenber 8 hap due to the
torsional urging force of the spring rel ease e rake t he

mechani cal brake 13 cones, to effect sintlarly to the case in which

the |oad chaing ﬂgﬁﬁn %@)y’lnt‘w'xje‘asz.'fl% &)&ﬁé@t%i’éﬁtm& | od

acting on the nci
pref erabl e thaﬂrlé{ﬁngem%%nt(s)flhémg%n aslaérmqterw fﬁrcﬁhé’f the

spring (19) so as to maintain the free-rotation
operation carried out by the operating handle (18)
when the handle is located at the second position.
2. A free-rotation control apparatus of a hoist and
traction machine including a load sheave (3), a driving
shaft (5) which has a driven member (7) and serves to drive
the load sheave (3), a driving member (8) threadably
mounted to. the driving shaft (5), a mechanical brake
interposed between the driving member and the driven member
(7) and driving means for driving the driving member in the
normal and reverse rotatiog directions, said free-rotation
control apparatus enablingﬁthe load sheave to rotate freely
by inactivating the mechanical brake (13) and comprising:
a) a stopper (17) disposéd at an axial end portion
of the driving shaft (5);
b) an operating handle (18) interposed between the
stopper (17) and the driving member (8) so as to be
axially movable between a first position in which it
comes near to the driving member (8) and a second
position in which it is spaced apart therefrom and
adapted not to rotate relatively with respect to the
driving shaft (5);
c) a first free-rotation assisting spring (49)
interposed between the stopper (17) and the operating
handle (18) and serving to urge the operating handle
(18) toward the first position in which the handle
(18) comes hear to the driving member (8);
d) restrictive means interposed between the
operating handle (18) and the driving member (8) and
for restricting a relative rotation range of the
driving member (8) with respect to the driving shaft
(5) when the operating handle (18) is located at the
‘< first position and cancelling the restriction when
the handle (18) is located at the second position;
e) free-rotation maintaining means for bringing the

his is the rapiacemernt shael

T
A e v i

laies



inner—end portion_of the operating handle 18 and an erroneous
operatlon reventive piece is provided in the controlling portion
15 T4i§ Sh ee a@d with the flange at tinme of changeover of the
actuat H r 14 to the forwarding position and the returning
posi ti ke it inpossible_to carry out the pulling-out
operation of the handle 18 and to ke it possible to carry out the

Posi 11 on. S nos oppr et nhcihie tidy Thed el EigE cofed e dfth Bhe |
cancelled to dmivislg mémbero® byhemveaxialt curghng ffexcer ofattd state
by rotating Fhefqyég Q%IGEEP%49§ @% %ésigpﬂglntaln the free-rotation
operation carried out by the operating handle (18)
when the handle is located at the second position;
and .
£) a second free-rotation assisting spring (50)
interposed between the driving member (8) and the
operating handle (18) so as to urge the driving
member (8) in the brake releasing direction.
3. A #free-rotation control appara'f:us of a hoist and
traction machine as set forth in claim 2, wherein a free-
rotation control surface (35) is formed in such a surface
of the driving member (8) as to be opposed to the operating
handle side while an engagement lug (31) is protruded from
such a surface of the operating handle (18) As to be
opposed to the driving member side so as to be brought into
resilient contact with the free-rotation control surface
(35) by the urging force of the first spring (49) when the
operating handle (18) is located in the second position,
and the second free-rotation assisting spring (50) for
" urging the driving member (8) in the brake releasing
direction is engaged with the engagement lug (31).
4. A free-rotation control apparatus of a hoist and
traction machine as set forth in claim 3, wherein the
second spring (50) comprlses a coil portion (50c) twisted
torsionally in a coplanarllty, a first spring leg (504)
located at one end of the coil portion (50c) so as to
engage with the driving member (8) and a second spring leg
(50e) located at the other end thereof so as to engage with
the engagement lug (31) of the operating handle (18).
5. A free-rotation control apparatus of a hoist and
traction machine as set forth in claim 2, wherein the
driving member (8) is provided with an engagement portion
2 (52) which engages with the second spring (50) so as to
interrupt that the second spring (50) urges the driving
member (8) in the brake releasing direction when the

AR
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ope}ation of nerely plling out the operating handle 18 after
changeover of the actuating pawl nenber 14 to the neutral pncst:cn t

free-rotation control can be made sinple and easy SO tnet QE go[x pqg;ed

operator can carry out the free-rotation control witHhe§s
erroneous operation and the operability can be i rrprovH“ lt H“I “
since the free-rotation state can be nmaintained by

urging force of the spring 19 when the Iength of the | oad chain on the
load side is adjusted by pulling 3% during the free- rotation
control, the i e of the traction force can be enl arged., so that

al so the aRﬁ’%EgFréﬂg ‘g?mi:h% G s lagatediat fpe fAxsts pesitdon, and

control caryhi¢h eahntetd thie! eddiithent with the second spring (50)
when the operating handle (18) is moved to the second
position;

6. A free-rotation control apparatus of a hoist and
traction machine as set forth in claim 1 or 2, wherein the
di:'iving means comprises an operating lever (16) provided
with an actuating pawl member (14) adapted to disengagably
engage with the driving member (8) so that a 'spring force
for urging.the driving member (8) in the brake releasing
direction can be used as a spring force for rotating the
driving member (8) disengaged from the pawl member (14) of
the operating lever (16) to the brake releasing portion
when the operating handle (18) is moved to the second
position.

7. A free-rotation control apparatus of a hoist and
traction machine as set forth in claim 1 or 2, wherein the
driving means compriSes an operating lever (16) provided
with an actuating pawl member (14) adapted to disengagably
engage with the driving member (8), the operating lever
{(16) has a boss portion (16a) provided with a protruded
tube (16b) projecting toward the operating handle (18), the
operating handle (18) is provided with a cylindrical cover
portion (18a) which covers the protruded tube (16b) and the
protruded tube (16b) is provided with a free-rotation
indicating portion (37) which appears for indication by the
movement of the- cover portion (18a) when the operating'
handle (18) has been moved to the second position.

T
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any skill. - 26 - In the above-nentioned enbodi nent though the
engagenent lugs 31 are provided in the operating handle 18 and

the free-rotation control surfaces 35 are . provided in the
driving nmenber 8. their provisions may be exchanged to each other.

Further, though the flange 25a is provided in the first sleeve 25 so
as to receive the axial urging force oféﬂua spring 19 acting to the
operating handle 18 by the

FREE ROTATION .CONTROL APPARATUS

OF HOIST AND TRACTION MACHINE
BS cT

The invention relates to a free-rotation control
apparatus in a hoist assembly in which there is provided,
between an operating handle 18 and a stopper 17 provided
in a driving shaft 5, a free-rotation spring 19 for urging
the handle 18 toward the driving member 8 and urging the
driving member 8 in the brake releasing direction. When
the operating handle .¥8 is pulled out, the driving member
8 is rotated by a torsional urging force of the spring 19
so as to separate from a driven member 7. Thereupon a
brakiﬁg action caused by a braking ratchet wheel 11 and
braking piates 9, 10 is cancelled and engagement lugs 31
are brought into resilient contact with free-rotation
control surfaces 35 by an axial urging force of the spring
19, so that the free-rotation control can be maintained.

FIGURE 1.
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.flange 25a and not to apply the axial urging force to the driving
menber 8 during a usual use. the flange 25a may be omtted. Next, a second
enbodi nent illustrated in Figs. 8 through 14 wll be expl ai ned

her ei nafter. In this second enbodi nent there are separately
provi ded a first free- rotation assisting spring 49 for urging the
operating handle 18 toward the first podition in which it cones near to the
driving nenber 8 and a second free-rotation assisting spring 50 for urging
the driving nmenber 8 in the brake releasing direction, with the first
spring 49 interposed between the operating handle 18 and the stopper 17
and the second spring ' .

FIG. |
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50 .interposed bet ween the driving nmenber 8 and the handle 18. Thereupon,
when the operating handle 18 is noved to the second position, the driving
menber 8 is adapted to be urged in the brake releasing di rection. Wen

- explaining nore in detail, simlarly to the free- rotation assisting
spring 19 in the first enbodinment. the second spring 50 conprises a
coil spring with a pair of |legs 50 50b nd a coil portion of the

second spring 50 is internally nount®d” in a concaved portion of
the driving nmenber 8. into which the sleeve 25 was inserted in the first
enbadi nent f(;S(ﬁ?ttEd herein so that an axial reaction force can be
4&n . fdor st pgﬁ%tion of the operating

obt ai ned
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handl e 18. As shown in Figs. 11 through 13. the protruded portion 32
.of the driving nenber 8 is provided with a first and a second
engagenent portions 51. 52 conprising concaved portions adapted to
engage with | egs 50 50b of the second - 27 - spring 50 respectively.
The first engagenent portion 51 having the so deep concaved portion as
to engage with the first spring |leg 50ajafter having been pulled out along
the outer end surface of the driviag menber 8. The second

FIG.6
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engagenent portion 52 having the concaved portion which is shallower than
that of the first engagenent portion 51 and has a wall 52a on a side in the
brake rel easing direction of the driving nmenber 8. The wall 52a is so
inclined on the brake releasing direction side that the ssecond |eg
50b can disengage therefromat the tinme of rotation in the brake releasing

di rection. The second spring leg_ g2b is engaged with the second
engagenent portion 52 so as to generate a torsional reaction. force in
the coil portion, and thereby the urging against the driving menber 8

by the second spring 50 in the brake rel easing direction can be
interrupted. The second spring leg 50b is extended radially outwards

FIG. 8
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beyond an engagenent point of the second engagenent portion 52 so as to be
able to engage with the engagenent lug 31. Accordingly, when the
operating handle 18 is pulled out to the second position, the second
spring leg 50b is returned axially outwards by the axial reaction force of
the second spring 50 and di sengaged fromthe second engagenent portion 52
by the torsional reaction force at the same tine so as to be engaged with

t he engagenent lug 31. That is. when the engagenent with the second
engagenent portion 52 is cancelled and the second spring leg 50b

I s engaged ' t engagenent lug 31 of the operating handle 18. the
driving ntﬁ%kkgg. EE? urged in the brake releasing

29

FIG. 11
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direction by the torsional reaction force of the second spring 50
based on the handle 18. Incidentally. at the tine of engagenent of the
second spring |leg 50b with the second engagenent portion 52. there is
provided a clearance between the extended portion of the second spring
| eg 50b and the engagenent lug 31 as shown in Fig. 11 . so that the action
of the mechanical brake 13 can - 28 - _be- cancelled w thout deflecting
the leg 50b at the tinme of - B

FIG. I3

49
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cancellation of the hoisting or traction. As noted above, according
to the second enbodinent. while advant ageousl y t he free-rotation
cont rol can be carried out by a sinple operation of nerely pulling out
t he operating handle 18 to the second position simlarly to the first

enbodi nment, even though the actuating pawl nenber 14 of the operating |ever
16 i s changed over to the neutral posi;ipn. advant ageously the

mechani cal brake 13 can not happen to be rel eased because the urging
force in the brake releasing direction is -not applied to the direction
menber 8 so faF:TT:;helz$ndle 18 is not pulled out to the second position.
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2, - oo : o o Rorssed me
That is. according to the free-rotation function in the second enbodi nent
.Ssimlarly to the .first enbodiment. it hecones nmmbletorotatethe
direction nenber 8 in the brake rel easing directi GHLAGETDT BESEORS| ‘onal
effect of the second spring 50 by nerely pul lfi rf’ ‘out - the : operialli ngyy handbqe i
18 to the second position after changeover of Vhet-actdiat i ng- e - f{renber;-(lm
of the operating |lever 16 and to relwedse the {méchaniicak) braks 13, ;
Further, the engagenent 1lug 31 is brough ht o bnE0; reﬁ ,Lil.an\ .
with the free-rotation control surface. éS by the axial urgfng
force of the first spring 49 at the secon psntlon -$Q.-that 4 f{?f

:é dospr ng

free-rotation can be maintained. Fur t her mo+€;---si- nce T tHBT sebdid: -spr i nj
50
Title: FREE-ROTATJON CONTROL APPARATUS OF _HOIST AND TRACTION
MACHINE
The present invention relates to a free-rotation

control apparatus of a hoist and traction machine, and more
particularly- to a free-rotation control '_apparatus adapted to
make it possible that  ga: load sheave. rotates freely by
setting a mechanical brake of a hoist and traction machine
to the inactivated state. ' o

Conventionally, for use in a hoist and traction machine
there have been proposed various free-rotation .controi
apparatus adapted to allow a load sheave to rotate freely so
as to enable an Operator to pull out and pull back a load
chain rapidly. One of them is .the following free-rotation :
control  apparatus (refer tq' the Specification and the
Drawings of Japanese Patent Application No. Hei 3(1991)-
241372) previously proposed by the applicant of  this
invention. This apparatus has a stopper disposed at* an
axial end  of its driving shaft. an operating handle
interposed between the stopper a;'xd a driving member
threadably mounted to the driving shaft ~and interlocked with
driving means such as an vperating lever so as to be axially
movable between a steady state position in which it is near
to the driving member and a free-rotation position iﬁ which
it is spaced apart therefrom and to be impossible to rotate
relatively with respect to the driving  shaft. and. a
resilient pushing member interposed between the operating
handle and the stopper so as to urge the handle toward the
driving member. In- the lever-type hoist and traction
machine. when the operating handle is pulled out to the

free-rotation position and is made to turn in the hoist and
| This is the replacememnt sheet
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is’ provided separately beside the first spring 49 so as to engage
sWth the second engagenent portion 52 of the driving menber 8 when the.

operating handle 18 is located at the first position and to .

interrupt the wurging to the driving menber 8 in the brake

r el easi ng direction, though the ;actuating paw nenber- 14 is changed

over to the neutral position, advantageously the ariving menber

8 never rotates in the brake releasing direction so far as the

handle 18 is not pulled out to the second position. Incidentally, the

synbol 53 in Figs. 8 13 and., 14 . .
traction direction under such a condition that the rotation

of the driving member is blocked. the driving shaft s
rotated, so that the driving member threadably mounted to
the driving shaft can be moved back with 'reSpect to a lining
plate of a mechanical brake. When an action of the .
mechanical brake is released, by that moving back. the free-
rotation control can be carried out and the :operating handle
can be brought into resilient contact with the driving
member by a pushing force of the resilient pushing member
under that 'condition so as - to maintain the free-rotation
controlling state.

In the free-rotation control apparatus having the
above-mentioned construction. since the operating handle is
brought into resilient contact wjth the driving member by
the urging force of the resilient pushing member at the time
of free-rotation controlling so as to restrain a relative
rotation of the driving member with respect to the driving
shaft and maintain the. free-rotation cm:xtrol. when the load
chain is pulled out and pulled _pac_;k,_.-.under the free-rotation
control, advantageously it become:s possible to enlarge an
input range of a traction force applied to the load chain
and to carry out the free-rotation operation without
requiring any skill. Especially., however. in the lever-type
hoist and traction machine. when the free-rotation control
is carried out, it is required to firstly pull out the
operating handle. then turn it so as to release the brake
under such a condition that the rotation of the driving
member is blocked. in other words. under such a co'ndi'tion
that a reverse rotation pawl (a returning pawl) of the
actuating pawl member provided in the operating lever meshes
with teeth of the driving member so as to block the rotation
of the driving member in the lever-type hoist and traction
machine. and finally return an actuating pawl member to the

neutral position. Therefore, when a novice operator carries
out the free-rotation control. it is apprehended that the
 This is the reptacement sheet
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- 29 - designates a spring retaining washer adapted to receive the second
spring 50. Though the second spring |eg 50b of the second spring 50 is
adapted to engage with the engagenent lug 31 of the operating
handl e 18 in the second enbodi nent. an el ongated engagenent port for
engagi ng therewith may be formed in the boss portion 28 of the handle
18. When the engagement lug 31 is so utilized as to engage wth the
second spri ngPeFIPLOPrIEAE eUMONIOUSIYs Comresmpdar ghatges eveectisd | y
provide the stongaimf padngagBeriior WPthe rbP8rning PRSI Bkl P8 the €N

be forwarding pawl, rev=rses the operating handle and so on.
Further, if such erroneous operationa are carried ocut, of
course it becomes impogsible to carry out the free-rotation
control appropriately, that results in confusion' and
inconvenience.
_ EP 0533 466 Al also by the present Applicant discloses
a hoist-and traction machine provided with a load sheave,
a driving shaft provided with a driven member and for
driving said locad sheave, a driving member screwable with
said driving shaft, a braking vawl and a braking ratchet
wheel engageable witk said braking pawl and braking platas
incerposed between said driving member and said driven
member and comstituting a mechanical brake, and driving
means for normally and reversely driving said driving
member, comprising a free rotation control apparatus for
making said mechanical brake not-operable and enabling said
load sheave to freely rotate, said free rotation control .
apparatus provided with,
a) a stopper provided at an axial end of said driving
shaft; .
b) an operatihg handle for free rotation operation
interposed betwsen said stopper and said driving
member in relation of being axially movable across
from a first position in proximity te said driving
member to a seccnd position apart therefrom so as to
. Dbe not-relative-rotatable with respect to said
driving shaft,
¢) an elastically bdiasing memder interposed between -
said stopper aad said operating handle and for
biasing said cperating handle toward the first
position where said operating handle moves toward
said driving membker,
d) regulation means which is provided becween said
operating handla and said driving member, can
regulate a relazive rotation range of said driving

'Thﬁistheremeementéheeg
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sinplified by that portion correspondi ngly. Though the
above-nenti oned enbodinents were applied to the lever-type hoist and
traction nachine, they my be applied to such a hoist and

traction machine in which -a handle or a hand wheel is used as the
driving neans. Further, though the drlvhng menber 8 had the teeth 8a forned

integrally in its outer peri phery, ~ 1t nay be constructed by a
brake pusher adaakBer &Oth Dfes J&ewma\i te@,a-fnh%haﬁr 'su 49 kshaft -
rake

Susher and provi d8RE ﬁidh%%f%?& “met, bﬂngP Yughe, e Lt 1
overl oad preventi cennexdimazem sahg beeguiatizssewhead seideapeiasibgake
' handle is put in the second position, and
e} £ree rotation contral holding means which releases
regulation by puktting said operating handle in the
second position and, when said operating handle
rotates for frae rotation, applies a biasing foxce by
said elastically biasing member onto said driving
member so as to hcld free rotation operation by said
operating handle.
DE 33 23 150 21 (Kabushiki Kaigha Kito) discloses
compact load lifting and lowering device - having a
manually operated racchet mechanism for reversing gear
combined with safety brake.
The drxiving spindle carries a toothed pinion at one
end, meshing with a gearwheel on the spindle which carries
the pulley round which passes the chain for raising and

lowering the lcad. = At the other end of the driving
spindle is incorporated a reversing gear for changeover
from lifting to lowasring. This includes a slider with a

release lever c¢onnected near the engagement end,
controlling its engacement with a toothed drum mounted on
an extension of the driving spindle.

The manually operated lever is interconnected wicth a
manually operated wneel which i s moved inwards and
outwards to control a sliding disc inside, which has teeth
projeéting from ar inner face. These interlock with teeth
on the face of the tosthed drum and form part of a braking
system which prevents the weight of the suspended load from -
being inadwvertently r2leased.

It is an object of the present invention to provide
a free-rotation control apparatus which enables an operator
to carry out a free-rotaticn contrcl by such a simple
operation as to merely pull out an operating handle, makes
an operability simpler and easier and avoids such an
inconvenience that the free-rotation gontrol becomes

This is the replacement sheet
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pusher and the rotor and the spring legs of the spring 19 or 50 may be
.engaged with the brake pusher or a transm ssion torque regulating nenber
adapted to be threadably mounted to .the tubul.ar portion of the brake
pusher. When the first spring 49 and the second spring 50 are
provided separately in this construction like the second enbodinent.
the second spring 50 may conprise the torsional portion 50c

tw sted spi | pI r ustrated 15, and the
first and {‘@A%lehé'gn gsﬁ% % e}f’rgosne d. %@tq' r11‘n c%slé"gf"na?‘“‘? he first
spring |edTaRrdon sachéRe. to the axial direction. nanely

per pendi cul arl y Acchedingp int Qe asﬁécc ROr i) preafdies alfvehtifon first

reStr'Ct'\“Ehé%gffE: r&% deg a %Q%e roEVELgn coRProl apparatus of a
hoist and traction machina lncludzng a load sheave, a
driving shaft which has a driven membexr and serves te drive
the load sheave, a driving member threadably mounted to the
driving shaft, a mechanical brake interposed between the
driving member and the driven member and driving means for
driving the driving member in the normal and reverse
rotation diractions, said free-rotation cantrol apparatus
‘enabling the load sheave to rotate freely by inactivating
a mechanical brake and comprising:

a) a stopper disposed at an axial end porxtion of the
driving shaft;

b) an operating handle interposed between the stopper
and the driving member so as to be axially mowvable
between a first gosition in which it comes aear to
the driving memker and a second position in which ic
is spaced apar: therefrom and adapted not to rotate
relatively with respect te the driving shaft;

¢l a free-rotation assisting apring interposed
between the stopper and the operating handle and
serving to urge the operating handle toward the first
position in which the handle comes near to the
driving member;

d).festrictive means iaterposed between the operating
handle and the driving member for restricting a
relative rotation range of the driving membex with
respect ta the driving shaft when the operating
handle is located at tha first position and
cancelling the rastriction wher the handle is located
at che second vositien; ' '
e) free-rotatior meintaining means for bringing the
operating handls into resilisnt contact with the
driving member by an axial urging force of the spring
g0 as to maintair the free-rotation cperation carried

This is ihe raplacement sheel
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8 or the overload preventive nmechanism (not illustrated) are - 30 -
.assenbled therein, the leg 50d is nade to engage wth the first
restrictive surface 33 provided in the transm ssion torque
regulating nenber and the second spring leg 50e is made to engage
with the engagenent lug 31 of the opeGatlng handle 18 after having
been bent in the radial direction“relative to the torsional portion

50c. In this caae, ByecheeCoPdrasid "hadB@ whén iche "RERA140 ig
located at the second positian;

CHARACTERISED IN THAT the free-ratation assisting
spring further serves to urge the driving member in a brake
release direction anc to release the brake by rotating the
driving member when the operating handle is set to the
second position.

The invention alseo provides a free-rotation control
apparatus of a hoist and traction machine including a lead
sheave, a driving shaft which has a driven member and
serves to drive rthe lcad sheave, a driving member
threadably mounted to the drivirg shaft, a mechanical brake
intexpoaed between tihz driving member and the driven member
and driving means fer driving the driving member in the
nozmal and reverse rozation directicns, said free-rotation
control appvaratus enasling the load sheave to rotate freely
by inactivating che mechanical brake and comprising:

a) a stopper disposed at an axial end portion of the
driving shaft; |
b) an operacing :andle interposed between the stopper
and the driving member so as to be axially movable
becweer. a first position in which it comes near to
the driving memker and a sacond position in which it
is spaced apart therefrom and adapted not to rotate
relatively with respect to the driving shafc;
¢} a first free-rotation assisting spring interposed
between the stepper and the operating handle and
serving o urge =he operating handle toward the first
position in which the handle comes near to the
driving member; '
d) restrictive means Ln:erposed between the cperating
handle and the driving membe” and for restricting a
relacive rotaticn xrange of the driving member with
respect to the driving shaft when the operating
handle is located at the first position and
cancelling the rastriction when the handle is located
at the second position; '

This is the replacemert sheet



engage with the engagenent lug 31 regardless of the position of the
.operating handle 18. nanely of course in the second position and
also in the first position. so that the torsional urging force of
t he second spring 50 can be always applied to the driving nenber 8.
The spring leg, which is directly engaged wth t he driving
menber 8, may alternatively be indirectly engaged with the driving -

the engagenent | . B o ra tan MAIREELLS, nbQyd BoP LETisthg Eye THOUN
directly in ré ?a(]etr‘f'r“g ctb?ﬁ%gﬂ /FPh ¥ ‘ﬁ“@e-?ﬁ?ﬁ??%nw%ﬁ%ﬁ surface
35 of the drivi drivingeemBeybyhan amizl ungjingy foireecef bhet Rbrsspring 19
or 49 during t&fring so as tc maincain the free-rotaticon operaticn
carried out by the operating handle when the handla
is located at the second position:;
CHARACTERISED IN THAT said apparatus further
comprises: '
£). a second free-rotation assisting spring interposed
betwean the driving member and tha operating handle
so as to urge the driving member in the brake
releasing direc:ion. o
Conveniently, a frae-rotation control surface may be
'formed im such a surface of the driving member as to be
opposed to the aperating handle side, an engagement lug is
protruded from such a surface of the operating handle as
to be opposed to <he driving member side so as to be
brought inte resilisnt contact with the £ree-rotation
control surface by the urging force cf
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free-rotation control, it may be brought into resilient contact
wth the transm ssi on t or que regul ati ng menber adapted to be

t hreadably nmounted to the tubular portion of the brake pusher in the
case that the overload preventive nmechanism is provided. The
engagenent . lug 31. which is brought -i®t® resilient contact wth the
regulating nenber. may alternatively be brought into resilient

contact wth another nmenber adapted to rotate together with the brake
pusher as ottee pirstespringurt hewheni ithecameratihgt handke operistilogatedndl e 18

I's brought _int resiliepnt contact with th torque,trans LSSy menber
or anot her'? me(r)’rB%r. sefpld . PRRIHOYs 34 pt"ﬁ?/i d&f%oﬁfth t?eﬁéérags Yictive
nmeans. assisting spring for urging the driving member in the
' brake releasing direction is engaged with the engagement lug

~ Conveniently,
the second spring may comprise a coil portion formed
spirally in a coplanarlity. a first spring leg located
-at one end of the coil portion - so as to engage with the
driving member and a second spring leg' located at the
_other end thereof so as to engage with the engagement lug
of - the operating handle '
Conveniently the driving member may be

_ provided with an engagement portion which engages with
the second * spring so as to interrupt that the second
spring urges the driving member in the brake releasing
direction when the operating handle is located at the

first position. and which cancels the engagement with the
second spring  when the operating handle is moved to
the second position.

Conveniently the driving means may compdse

an operating lever provided with an actuating pawl member
 adapted to disengagably engage with ‘the driving member

SO that- a spring force for urgi_ng the driving member in
the brake releasing direction can be used as a spring force
'for rotating the driving member disengaged from the pawl .
member of the operating lever . to the brake releasing
position when the operating - handle is moved to the second
position.

Conveniently the driving

means may comprise an operating lever .provided'

with an actuating pawl member adapled to disengarably

engage with the driving member . the operaling lever  has
a boss portion aprovided with a protruded tube

projecting loward the operating handle . the operating
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Actording to the invention as set forth, since there is Provided
.the free-rotation assisting spring 19. which wurges the operating
handle 18 toward the first - 31 - position in which the handle
18 is near to the driving nenber 8 and wurges the driving nenber
8 in the brake releasing direction, mgen the handle 18 is pulled out to
the second position so as to carry out"the“free-rotation, the driving
menber 8 can be rotated in the brake releasing

handle is provided with a cylindrical cover portion
which covers the protruded tube . and the protruded tube
is provided 'with' a free-rotation indicating portion
which appears for indication by the movement of the cover
portion . when the operating handle has been moved to
the second position.
. In an example,
there is provided the free-rotation assisting spring -
which - urges the operating - handle . toward the first
position - which the handle is near to the driving
member and urges the driving member in the brake
releasing direction. when the handle is pulled out to the
. second position so -as to carry out the free-rotation
control, the driving member can be rotated in the brake
releasing direction with respect to the driving shaft by é
torsional urging force of the spring in the brake
releasing direction to make the mechanical brake released.
Thereupon. the operating handle can be brought into
resilient contact with the driving member by an axial
urging force of the spring = toward the first position to
maintain the free-rotation control by the handle
Therefore. it becomes possible to enlarge an input range of
a traction’ force of the load chain due to the maintaining of
the free-rotation state by the spring at the time of
free-rotation control. As a result. a length of the 1load
- chain can be adjusted without requiring any skill. and when
the operating handle has been pulled out to the second
position, since the mechanical brake can be released by
rotating the driving member due to an effect of the spring |
the free-rotation control can be carried out by merely
pulling out the handle even though -a novice operator
carries out the free-rotation control. Accordingly. an
operability can be made simple and easy. and erroneous
operations can be avoided so as to imp;'ove the ‘operability
and dissolve such an inconlvenience that the free-rotation
This is the Le;?agge_{'gi%gheet
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direction with respect to the driving shaft 5 by a torsional urging force

_of the spring
mechani cal brake
be brought into

19 in the brake releasing direction to make the
rel ease. Ther eupon. the operating - handle 18 can
resilient contact with the driving nmenber 8 by an axi al

urging force of the spring 19 toward thd0 i-rst position to maintain the
free-rotation operation by the handle 18. Therefore, it becones
possible to enlarge an input range of a pulling force of the | oad chain due

to the naicgh#tdli N beEorhdre frﬁ,eposgg,t@tloqus_.t at egPy t BgerSPr i érondfusit t he

time of free- rotatlon control result, a length of the |oad
chain can9PBEREMSusted wit hout reqw ring any skill. Further, when
t he

Since there is provided the second spring besides the

first spring . these first and second springs - can

be mounted separately respectively. Therefore. since their

mountabilities can be improved 'in comparison with a case in

which one spring serves a double purpose as well as also a

spring characteristic can be selected according to a
function of each spring . the effects mentioned above

can be accomplished more effectively.
Since the second spring is adapted to engage with the

engagement lug . the urging control for the second soririg

becomes possible due to a simple construction employing
the engagement lug -

second

Therefore.

Further the

spring can. be formed in .a flat configuration.

the second spring can be mounted even into "2

small space between the driving member and the operating

handle

and can be applied also to such a machine as to

have an overload preventive mechanism which will be

explained"in an embodiment of the invention later.

Since the driving member is provided with the engagement
portion . when the operating handle is located at the
first position. the first spring is engaged with the
engagement portion of the driving member so that the
driving member is not wurged in the ©brake releasing
direction while when the handle - is moved Llo the second
position. the cngagement by the enragement portion . s
cancelled so as to urse the driving member in the brake
releasing  direction. Therefore. in addition . Lo the
functions outlined above, it becomes also possible to
avoid a sudden release of the mechanical brake due to an
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operating handle 18 has been pulled out to the second position.
since the nechanical brake can be released by rotating the driving
menber 8 due to an effect of the spring 19. the free-rotation operation can
be carried out by nerely pulling out the handle 18 even though a
novice operator carries out the frge-rotation control .

Accordingly, an operability can be nade sinple and easy and
erroneous operations can be avoided so as to inprove the operability and

di ssolve such an inconvenience that the free-rotation control becones
i npossi bl e dfifecto efuchher senensis sepidgat i onat Sthece time o  haist pagd| ded

the second . adnduoiingd°8iGss (Gl faEStURP" ikt 9podibiRR® éf I theand
second springs 49. 50 can
handle . That is. even though the actuating pawl member
of the operating lever provided as the driving means s
misoperated to a neutral position in the lever-type hoist
and traction machine., the sudden release of th_e mechanical
brake -"can be prevented.

' Further
the lever-type hoist and traction machine, since the spring
force for urging the driving member in the brake releasing
direction is used as a spring force -capable of rotating the
driving member disengaged from the actuating paw! member

of the operation lever ., to the brake released position
when the operating handle has been pulled out to thq
second position. the free-rotation control can be carried
out by merely pulling out the handle under such a
condition that the actuating pawl member of the operating
lever is set to - the neutral position. namely the free-
rotation "position. Accordingly. it becomes unnecessary to
carry out tedious operations such as turning the handle
and returning the returning paw! of the actuating pawl
member ) to the neutral position after having been made to
engage with the driving member. so that the operability can
be made simple and easy and the free-rotation position of
the actuating pawl member can be indicated. Further. -
since the free-rotation control can be carried out by merely -
putling out the handle . erroneous operations for not only
the handle but also the actuating pawl member can be
avoided so as to improve the operabilities. Furthermore.
since the brake is released by rotating the driving member 8
relative to the driving shaft by the spring Fforce. the
spring force can be made less than that required for
rotating the driving shaft . Therefore. the returning from
the freg-’rotation state to the steady state in which the

brake is effected can be made smooth.
Thia is the replacemern shese!
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be nmounted separately respectively. - Therefore, si nce their .
_mountabilities can be inproved in conparison with a case in which one

spring serves a double purpose. Also a spring characteristic can
be selected according to a function of each spring 49. 50. so that
the effects nentioned in the - 32 - invention of claiml can be

acconpl i shed nore effectively. Since the second spring 50 is adapted to
engage with the engagenment |ug 31. tkel&rging control for the second spring

Further, when the free-rotation control is carried out
after the operating handle has been moved to the second
position, a cylindrical cover portion provided in the
handle is moved following the movement of the handle, so
that a free-rotation indicating portion provided on a
protruded tube of the operating 1lever appears for
indication. Therefore, it can be readily recognized from
outside that the operating handle is located at the second
position so that the load sheave is situated in the free-
rotation controllable condition. Whe;'x the free-rotation
indicating portion is covered by the cylindrical cover
portion of the handle not to be observed from outside, it
can be readily recognized that the handle is located at the
first position and the load sheave is in the steady
operating state. Accordingly, it becomes possible to avoid
erroneous operations of operators. _

- The above and other objects, features and advantages
of the present invention will become readily apparent from
the following detailed description of an embodiment thereof
which is to be read in connection with the accompanying
drawings, in which:- _

Fig. 1 is a vertical sectional view of a lever-type
hoist and traction machine empibying a first embodiment of
a free-rotation control apparatus of the present invention;

Fig. 2 is a front view of an operating handle thereof;

Fig. 3 is a front view of a stopper thereof;

Fig. 4 is a front = view showing positional
relationships between a driving member, an engagement lug
provided in the operating handle and a free-rotation
assisting spring during a usual use;

Fig. 5 1is a front view showing positional
relationships therebetween during a free-rotation control,
correspondingly to Fig. 4; '

Fig. 6 is a sectional view taken along the A-A line in
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50 beconmes possible due to a sinple construction enploying the engagenent
Jug 31. The second spring 50 can be formed in a flat
configuration. Therefore. the second spring 50 can be nounted even to a
smal | space between the driving nenber 8 and the operating handle 18 and
can be applied also to such a machi ne asl3o0-have an overl oad preventive
mechani sm Since the driving menber 8 is provided with the engagenment
portion 52. when the operating handle 18 is |ocated at the first position,
the first éEring, 50 is- engaged wth the engagenent portion 52 of the
8 sb

driving rren% that the
Fig. 7 is a vertical sectional view of the lever-type

hoist and traction machine showing the free-rotation control
state: - .
Fig. 8 is a wvertical sectional view of the lever-type
hoist and traction machine employing a second embodiment of
a free-rotation control apparatus of the present invention:

Fig. 3 is a front view of the operating handle thereof:

Fig. 10 is a front view of a stopper thereof:

Fig. 11 is a front view showing positibnal relationships
between a driving member, an engagement lug provided in the
opefating handle and a second spring for assisting the free-
rotation during a wusual use;

Fig. 12 is a front view shpwing positional relationships
therebetween during a free-rotation control. correspondingly
to Fis. 4: |

Fig. 13 is a perspective view- of a principal portion:

Fig. 14 is a vertical sectional vie\;r of the lever-type
hoist and traction machine showing the free-rotation control
state: and '

Fig. 1S is a perspective view of another example of the
second  spring. | |

In a lever-type hoist and traction machine according to
an embodiment illustrated. in Fig. !. a cylindrical shaft ¢
provided with a load sheave 3 is supported rotatably between .
a first and a second side plates 1, 2 opposéd to each other
throu_gh a predetermined distanée. A driving shaft 5 to
which a rotative power is transmitted from an -operating
lever side is supported within the cylindrical shaft 4 so as
to be relativel.y rotatable. Between an outer end portion of
the driving shaft S projected beyond the second side plate 2
and the load sheave 3 there is interposed a reduction gear
mechanism 6 comprising a plurality of speed reducing gears
so that the rotative power of the driving shaft 5 can be
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driving nenber 8 is not wurged in :the brake releasing direction
while when the handle 18 is noved. to the second position, the ,
engagenment by the engagenent portion. 52 is cancelled so as to urge
the driving nenber 8 in the brake releasing direction. Ther ef or e.
in addition to the functions attained in claim 1, it becones

al so possible to avoid a sudden rel ease of the nechanical brake 13 due to
an action of the second spring 50 at tHeétinme of hoist and traction

working carried out at the first position of the handle 18. That
Is. even though the actuating paw nenber of the -operatin | ever

provi ded teansmibted did vitey lemshnsheave nd soperait saeed Oregucquuls?z&Qe posi tion

in the Leveigh LYRE rBRlictlon gzear mechanism 6.

A driven member 7 comprising a hub provided with a
flange is threadably mounted to an external side of the
driving shaft 5 projected beyond the first side plate 1,
A driving member 8 having teeth 8a formed along the
external periphery is threadably mounted to an outside
portibn of the driving shaft S5 beyond the driven member 7.
Between the driving member 8 and the driven member 7 there
are interposed a pair of braking plates 9. 10 and a braking
-ratche.t wheel 11 while a braking pawl 12 adapted to mesh
with the braking ratchet wheel 11 is mounted to the first
side plate 1. so that a mechanical brake 13 s con§tructed
by these braking ratchet wheel [] and braking plates 9. 10.

Further. in a location axially outside a brake cover 13a
adapted to cover an external peripheral portion of the
mechanical brake 13 and radially outside the driving member
8 there is provided driving means comprising an operating
lever 16 provided with an aétuating pawl member 14 having a
forwarding pawl and a returning pawl adapted to mesh with_
the teeth 8a formed in the external peripheral portion of
the driving member 8 and a controlling portion 1S adapted to
be contrdlled so as to optionally make the forwarding pawl
and the returning pawl of the actuating paw! member 14 mesh
with the ‘teeth 8a or disengage from the teeth 8a.

In the lever-type hoist and traction machine having the
above-mentioned construction. a stopper l‘7 is disposed at an
axial end portion of the driving shaft 5. Between the
stopper 17 and the driving member- 8 there is interposed an
operating handle 18 which is incapable of relatively
rotating with respect to the driving shaft 5 but capable of
moving axially between a Ffirst position in which it comes
near to the driving member 8 and a second position in which
it is spaced apart therefrom Between the operating handle
18 and the stopper 17" there is provided a free-rotation’
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and traction nmachine, the sudden rel ease of the nechanical brake 13 can be
~.prevented. In the | ever- type hoist and traction nmachine, since the spring
force for urging the driving nmenber 8 in the brake releasing direction is
used as such a spring force capable of rotating - 33 - the driving
menber 8. disengaged from the actuating paw nenber 14 of the

operation lever 16. to the brake rel eased
- 15 -

assisting spring 19 which serves to urge the handle 18
toward the driving member 8 and generally comprises a coil
spring having a pair of spring legs 19a, 19b with one leg
192 engaged with the stopper 17 and the other leg 19b
engaged with the driving member 8 and to urge the driving
member 8 -in the brake releasing direction. Between the
operating bhandle 18 and the driving member 8 there is
provided restrictive means which serves to restrict a
relative rotation range of the driving member 8 with respect
to the driving shaft 5 and to cancel the restriction by Zthe
movement of the operating handle 18 in the direction opposed
to the driving member 8. namely by the movement thereof to
the second position. o |

That is. in the embodiment illustrated in Fig. 1. a
first and a second threaded pdrtions 20, 21 and a serrated
portion 23 are formed in the driving shaft 5. so that the
driven member 7 is threaddbly mounted to the first threaded
portion 20 and the driving member 8 is threadably mounted to
the second threaded portion 21 respectively, and further a
coil spring 24 is interposed between the driven member 7 and
the driving member 8 so that the axial movement of the
driven member 7 with respect to the driving shaft S can be
restrained - by the coil spring 24 and the driving member 8
can be moved leftward in Fig. 1| by a normal rotation of the
driving member 8 relative to the driving shaft 5. A pair of
sleeves 25. 26 are fitted to the serrated portion 23 outside
the driving member 8 with the first sleeve 25 provided with
a flange 25a and the stopper 17 attached through a serration
coupling to an end oportion of ‘the -‘serrated portion 23
outside the second sleeve 26. The stopper 17 is fixedly
secured to the driving shaft 5 through the sleeves 25. 26 by
tightening a nut 27.

The operating handle 18 is fitted onto the second sleeve
26 through an fitting port 28a formed in a boss portion 28

thereof so as to allow the handle 18 to be axially moved
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positi on when the operating handl e 18 has been pulled out to the second
position, the free-rotation operation can be carried out by nerely
pul ling out the handle 18. under such a condition that the actuating paw
menber 14 of the operating lever 16 is set to the neutral position.
nanely the free- rotation position- 16 Accordingly, it becones
unnecessary to carry out tedious operations such as rotating the
handl e 18 and returning the returning pawl of the actuating paw

driving meriend *$8€ ¢ HEFnd oase, 3 9 yrotatedonbnee i RoRREEIE "and < ne
free-rotatifmd ptiei tdr(iwmaf mdmberacs Uat iABQ shpawl inefier 2.l4conyar rhids

| ndi cat ed. 29 Furth%%rmed in an inner peripheral surface of the
operating handle 18 and. as shown in Fig. 3. concave grooves
30 are formed in an outer peripheral portion of the stopper
17 so as to engage with the convex rails 29. The convex
rails 29 of the operating handle 18 are made to engage with
the concave grooves 30. of the stopper 17 so that the handle
18 can not be turned relatively with respect to the driving
shaft -5 _

A free-rotation assisting spring 19 is interposed
between the outside of the boss portion 28 of the operating
handle 18 and the inside of the stopper 17 opposed to the
boss portion 28. As shown in Figs. 3 and 6. an engagement
port 41 and an engagement hole 42 are formed in the stopper
17 and the driving member 8 respectively so as to engage
with opposite legs 19a. 19b of the spring 19. An arcuate
elongated port 43 is formed in the o:ferating handle 18 so
that a mid portion of the spring leg 19b to be engaged with
the engagement hole 42 can pass therethrough That is, the
spring leg 19b passes through the elongated port 43 and then
engages wgth the engagement hole 42 of the driving member 8.

- When the spring 19 is mounted between the stopper 17 and
the operating handle 18 with its legs 19a. 19b engaged with
the engagement oport 41 and the engagement hole 42
respectively, the stopper 17 to be mounted onto the serrated -
portion 23 of the driving shaft S is coupled to the serrated
portion 23 in such a twisted condition that the spring leg
192 to be engaged with the engagement port 41 of the stopper
17 is moved in the nperipheral direction relative to the
soring leg 19b to be engaged with the engagement hole "42 of
the driving member 8 so that a reaction force of the spring
19 acts on the driving member 8 in the brake releasing
direction. namely in the direction of a dotted arrow in Fig.
4. Under this condition. the driving member 8 is urged by
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since the free-rotation operation can be carried out by nerely
pulling out the handle 18. erroneous operations of not only the
handl e 18 but al so the actuating pawl nenber 14 can be avoi ded SO as
to inprove t he operabilities. Furthernore. since the brake is

rel eased by rotating the driving nenbér-8 relative to the driving
shaft 5 by the spring force the spring force can be nade |ess
than that required for rotating the driving shaft 5. Therefore. the

return 1oyt NGedd 69" Ghalihan brakd! drelédbing Ndirextioady sostime  the whi ch
g

control is aaeahaedrabuie’g%ifcﬂ:aglwtngrd’ga?’gﬁdﬁgﬁn%ohgkélséw‘% hg% ggrmt%i/ce)g

to the Secﬁr}ge suitably at the time of free-rotation control which
will be explained later. . T_he coil portion - of the spring 19
to be interposed between the stopper 17 and the operating
handle 18 is adapted to be brought into contact with the
inside of. the stopper 17 and the outside of the boss portion
28 of the handle 18 when the stopper 17 is fixedly secured
to the driving shaft 5 by the nut 2% The coil portion
deforms axially due to that contact. so that the operating
handle 18 is urged so as to be pushed onto the flange 25a of
the first sleeve 25. that is. in the direction opposed to
the stopper 17. namely toward the driving member 8.

Incidentally, as shown in Fig. 3. the plurality of
engagement ports 41 are formed separately in the stopper 17
along the peripheral direction of the stopper 17 so that the
leg 192 of the spring 19 can be engaged with a selected one
of the ports 4l1. An adjustment of ihe torsional reaction
force of the spring 19 becomes possible by the sglec_:tion of
the engagement ports 41.

“Further. two engagement lugs 3! are formed symmetrxcally
as indicated by the dotted line in Fig. 4 ' the radial
marginal portion’ of the back side of the boss portion 28 of
the operating handle 18 so as to project toward the driving
member 8. As illustrated in Figs. | through 4. a pair of
protruded portions 32 are formed symmetrically in the side
.of the driving member 8 opposed to the boss portion 28 of
the operating handle 18. The protruded portions 32 have
restrictive means comprising a Ffirst and a second _respecgive
surfaces 33. 34 with which the engagement lugs 31 engage so
as to restrict the relative rotational range of the driving
member 8 with respect to the driving shaft 5. when the

driving member 8 rotates relatively with respect
‘to the driving shaft 5. Also. there are provided

free-rotation control surfaces 35 con'structing the
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position. a cylindrical cover portion 18a proVided in the handle
.18 is noved follow ng the novenment of the handle 18. so that a
free-rotation indicating portion 37 provided on a protruded tube 16b
of the operating lever 16 appears for indication. Therefore, it
can be readily recognized fromoutsige -that the operating handle
18 is located at the second position so that the |oad sheave 3
is wunder the controllable condition of the free-rotation. When
the 3% ree-ratation maintaining means which are in connection to
the second restrictive surfaces 34 and serve to maintain the
free-rotation together with the engagement lugs 31 by being
brought into contact with the leading end surfaces of the
lugs 31 by the axial urging force of the spring 19 whe_n the
operating handle 18 is moved to the second position opposed
to the driving member 8 so as to rotate the driving member 8
relatively‘ with respect to the driving shaft 5 by the urging
force of the spring 19 in the torsignal direction thereof.
Further. the protruded portion 32 is provided with a
restrictive portion- which ~ is raised from the free-rotation
control surface 35 and has a third restrictive su_rface 36
adapted to engage with a front side of the engagement lug 31
in the rotational direction thereqf when the driving member
8 rotates relatively with respect to the driving shaft §
under such | a condition that the leading end surface of the
luge 31 is kept in contact with the free-rotation control
surface  3S. o _

. Incidentally, the symbol 44 in Fig. | designates a pawl
holding mechanism which serves to hold the actuating pawl
member 14 optionally at the forwarding position (the normal
rotation position) in which the forwarding pawl thereof
engages with the teeth 8a of the driving member 8. at the
returning’ pbs'i;ion (the reverse rotation position) in which
the returning pawl thereof éngages with the teeth 8a and at
the neutral position in which neither of the forwarding pawl -
and the returning pawl engages with the teeth 8a and
comprises a pushing member 45 and a spring 46.  Indications
for indicating the operational positions of the controlling
portion 13 of the actua.l.ing.. pawl member (4. for example such
as “Forwarding”. “Returning” and “Neutral” or “Free-
Rotation” are provided on the outer surface of the ooefat.ing
* lever 16,

The operating lever 16 has a protruded tube 16b formed
integrally in the boss portion 168a so as to project toward
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free-rotation I ndi cating portion 37 is covered by the
cylindrical cover portion 1 8a of the handle 18 not to be observed from

" outside, it can be readily recognized that the handle 18 is |ocated at
the first position and the |oad sheave 3 is in the steady

operating state. Accordingly, it becemd® - possible to avoi d
erroneous oper ati ons of operators. Additional advant ages and

nodi ficati ons will readily occur to those skilled in the art The
I nvent i on | f en pe q?]n | ibfil eGdpet © the
specific dettgFI sbaellr%‘t%d han@tﬁ rrghh %‘25 e;(&gﬁgﬁ?l us rative b&amﬁhgs shown

and descri tweatrudedAccmrmm'gl y.32%eparpuided nwyth be thendefreeroptation
control surface 35 and the engagement lugs 31 projected from
the operating handle --18. - On the outer surface of the
protruded tube 16b there is oprovided a free-rotation
indicating portion 37 having directly printed letters,
symbols  and the like which indicate the free-rotation
control .conditions or a pasted seal material printed with
those letters and the like. On one, hand. the operating -
handle 18 bhas a cylindrical cover portion 18a so integrally
formed in the outer peripheral portion thereof as to project
toward. the operating lever 16 and so located as to
externally surround the protruded tube 16b in an overlapped
manner. When the free-rotation control is carried out by
the operating handle 18 _being moved to the second
position. the cylindrical cover  portion 18a . is moved
following the operational movement of the handle 18. so that
the free-rotation indicating portion 3? provided on the
protruded tube 16b .appears for indicstion and it can be
readily recognized from outside that the operating handle 18
is located at the second position and the load sheave 3 s
under thg free-rotation controllable condition. '
[n the above construction, the formation of the first
and the second threaded portions 20, 21 and the the
threadable mounting of the driven member 7 and- the driving
member 8 therewith have been done in consideration of
workability and strength of the driving shaft 5. But. the
first threaded portion 20 may be replaced with a serration.
When the first threaded portion 20 is formed and the driven
member 7 is threadably mdunted thereto, the screw movement
of the driven member 7 is so devised as to be restrained by
the coil spring 24. But. an E-ring may be provided in the
—-gecond threaded portion 2! so that the coil spring 24 may be
interposed between the E-ring -and the driven member 7.
Further, the screw grooves of the first threaded portion 20
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such details without departing from the " scope of the

<l ai ns. - 35 - 1. A free-rotation control apparatus of a hoist and
traction machine including a | oad sheave (3), a driving shaft (5) which has
a driven nenber (7) and serves to drive the |oad sheave (3,, a driving
menber (8) threadably nounted to the driving shaft (5), a nechanica
brake interposed between the driving n%ﬂPer (8) and the driven

may be coated with such a nylon resin produced in Nylock
Co.. Ltd. in USA as to have a large elastic reactidn force
and a frictional  connecting force so that the screw movement
of the driven member 7 may be restrained by a non-return
effect of the coating. Furthermore, since the driven member
7 may be fixedly secured to the driving shaft S by screwing
a stop bolt or hammering a cotter pin thereinto. the spring
24 is not always necessary. |

Then, 'a function of the lever-type hoist and traction
machine having the above-mentidned cOifstruction will be
explained hereinafter.
~ Firstly, when hoisting a 1oad. the forwarding pawl of
the actuating pawl member 14 is made to mesh with the teeth
8a of the driving member 8 by operating the controlling

portion 15 of the operating lever 16. Then, the lever 16
is reciprocatively swung so as to rotate the driving member
8 in the normal rotating direction. During the normal

rotation. the driving member 8 moves due to a screw effect
leftward in Fig. 1., namely toward the driven member 7. so
that the mechanical brake 13- is effected. Thereupon, the
rotative power of the driving member 8 is transmitted from
the driving shaft 5 to the 1load sheave 3 through the
reduction'.gear mechanism 6 and the cylindrical shaft 4 to
rotate the load sheave 3 so as to hoist the load by
utilizing a chain’ looped around the load sheave 3.

When lowering the toad. the returning pawl of the
actuating pawl member 14 is made to mesh with the teeth 8a
of the driving member 8 by operating the controlling portion
15. Then. the lever |6 is reciprocatively swung so as to
rotate the driving member 8 in the reverse rotating
direction. Thereupon. since the engagement lugs 3! are
located at the position indicated by the dotted lines in
Fig. 4. namely between the First restrictive surface 33 and
the second restrictive surface 34, the driving member .3
rotates relatively with respect to the driving shaft S
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menber (7) and driving neans for driving the driving nenber in the normal .
and reverse rotation directions, said free- rotation control apparatus
“enabling the | oad sheave to rotate freely by inactivating a nechani cal
‘brake (13) and conprising: a) a stopper (1") disposed at an axial end
portion of the driving shaft (5); b) am @perating handle (18) interposed
bet ween the stopper (17) and the driving nenber (8) so as to be axially
novabl e between a first position in which it comes near to the driving

member (8) apg fech®CUE PRRLE! MastitciUECNslittabg SBICCUndPatie ! iieeaiq Om and
restrictive surface 34 to move back with respect to the
driven member 7. The braking action of the mechanical brake
13 is stopped by the back movement of the driving member 7,
so that the driving shaft S can rotate reversely by a count
of reverse rotations of rthe driving member 8. that makes it
possible .to carry out the load lowering Iin safety.

Next. it will be explained hereinafter that the chain
fooped around the load sheave .3 is extended or contracted
freely with respect to the load side under the free-rotation
condition of the load sheave 3.

In this case. the actuating pawl member 14 is made to
take the neutral position and then the operating handle 18
is pulled out toward the stopper 7. namely to the second
position opposed to the driving member 8 against an axial
urging force of the spring 19. The lugs 31 of the operating
handle 18 are moved by that pulling out to the restriction
cancelling position in which they are nét restricted by the
first and the .se.cond restrictive surfaces 33. 34.
Thereupon. due to this cancellation of the restriction and
the changeover of the actuiting pawl member 14 to the
neutral position, the driving member 8 is rotated in the
brake releasing direction (the direction of . the arrow
depicted by the dotted line in Fig. 4) by the urging force
of the spring 19 in -the torsional direction  thereof and
brought into the state illustrated in Fig. 5.

Accordingly. since the spring force of the spring (3 s
used as a spring force capable of making the driving member
8 rotate to the brake releasing position at the neutral
position of the actuating paw! member [4. the driving member
8 is rotated so as to move back due to the screw efféct in
the direction opposed to lhe driven member 7 by merely
pulling out the operating handle 18 to the second position
to cancel the bfaking effect of the mechanical brake (3 s0
that the load sheave 3 can be made to take the free-rotation
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adapted not to rotate relatively with respect to the driving shaft (5); c)
a free-rotation assisting spring (19) interposed between the stopper (17)
and the operating handle (18) and serving to urge the operating handle (18)
toward the first poisition in which the handle (18) cones near to the
driving nmenber (8); d) restrictive neans anterposed between the operating
handle (18) and the driving nenber (8) for restricting a relative
rotation range of the driving menber (8) with respect to the driving shaft

(5) when thestgﬁg_r ati qgep@‘myn'e (ill@ ilﬁgéocﬂ edmgget h?rcfniantthe - position
indicated by the dotted lines in Fig_' 4 to the nposition
indicated by the dotted lines in Fig. § to oppose to the
free-rotation control surfaces 35 of the driving member 8.
When the operating handle 18 is released from the pulling
out operation under this condition. the operating handle 18
is pushed toward the driving member 8 by the axial urging
force of the spring 19, so that the leading end surfaces of
the lugs -31 are brought into resilient contact with free-
rotation restrictive ‘surfaces 35 of the protruded portions
32 provided in the driving member 8 as shown in Fig. 7 and
the free-rotation state of the load sheave 3 can be
maintained by a frictional resistance <caused by that
resilient contact. Accordingl:}. since the free-rotation
state can be maintained in that way. an input range of the
traction force of the chain can be enlarged in comparison
with the conventional embodiment during the free-rotation
control allowing the traction of the .chain and the rapid
extension and contragtion of the load side chain. so that it
becomes possible to adjust the extension and contraction of
the chain on the load side without requiring any skill.
 Further, when the operating handle 18 is moved to the
second ‘position during the above-mentioned free-rotation
control. a tubular cover portion 18a is moved following the
movement of the handle 18, so that the free-rotation
indicating portion 37 provided in the protruded tube [6b of -
the operating lever 13 appears so as to be observed from
outside as shown in Fig. 7. Therefore. it can be readily
recognized externally  that the operating handle 18 is
located in the second positionn and the load sheave 3 is in
the free-rotation control state. When the free-rotation
indicating portion 37 is covered by the tubular cover
portion 18a of Llhe handle 18 so as not to be observed from
outside. it can be readily understood Lthat the operating
handle 18 is located at the first position and the load
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pos.i tion and cancelling the restriction when the handle (18) is located at
the second position; and e) free-rotation mai ntaining neans for bringing
the operating handle (18) into resilient contact with the driving nmenber 8)

by an axial urging force of the spring (1923 so as to maintain the
free-rotation operation carried out By2 h& operating handl e (18) when
the handle is | ocated at the second position; CHARACTERI SED | N THAT t he

free-rotation assisting :
: sheave 3 is in the steady running state wherein the load

hoisting or lowering is carried out. Accordingly, it
becomes _possible to effectively avoid erroneous operations
of the operator by making use of the indication portion 37.

When the driving member 8 is rotated relatively with
respect to the. driving shaft 5 by the torsional urging force
of the spring 19 under such a condition that the restrictive
portions are provided in the protruded portions 32 of the
driving member 8 and the leadind end surfaces of the
engagement - lugs 31 are in resilient contact with the free-
rotation control surfaces 35 of the protruded portions 32.
the front portions of the engagement lugs 31 in the
rotation direction is so restricted by third restrictive
surfaces 36 of the restrictive .portion as not to rotate
any further than that relative rotation. Therefore, it is.
possible to restrict an angle of ' rotation of the driving
member 8 caused by the spring 19. so that a space distance
between the driving member 8 and the driven member 7 can be
made not to become wider than a distance required for the
free-rotation of the load sheave 3.

Further, when a traction force of the chain is increased
under the above-mentioned free-rotation control so as to
apply a Strong reverse-difection force to the load ‘sheave 3.
the resilient contact between the l'eading end surfaces of
. the ‘engagement lugs 31 and the free-rotation control
surfaces 35 is cancelled due to slippage therebetween so
tha.t the enga_geme'nt' lugs 31 return between the first
restrictive surface 33 and the second restrictive . surface
34. Thereupon, as mentioned above. the engagement lugs 3!
return to such a condition that the braking Ffunction of the
mechanical brake 13 ca® be effected or interrupted
optionally. That. is. when the strong reverse-direction
‘force is applied to the load sheave 3 under the free-
rotation condition, since the driving member 8 is threadably
- mounted to the driving shaft 5 and a rotative inertia force
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spring (19) further serves to urge the driving nenber (8) in a brake
felease direction and to release the brake by rotat ing the driving nenber
(8) when the operating handle (18) is set to the second position. 2. A
free-rotation control apparatus of a hoist and traction nmachine including a
| oad sheave (3), a driving shaft (5) which has a driven nenber (7) and
serves to drive the | oad sheave (3) , a driving nenber (8) threadably
nounted to the driving shaft (5), a rmechntcal brake interposed between the
driving nmenber and the driven nenber (7) and driving neans for driving the
driving nenber in the normal and reverse rotation directions, said

free-rot athiegeof is larger than that of the driving shaft 'S. the

free-rotation control surfaces 35 slip relative to the
engagement lugs 31 by overcoming the torsional urging force
of the spring 19 so that the driving member 8 starts to
rotate a little late behind the turning of the operating
handle 18. - As a result, the resilient contact between the
leading end surfaces of the engagement 1lugs 31 and the
-free-rotation control surfaces 35 comes to be cancelled. so
that the - engagement lugs 31 return. between the first
restrictive surfaces 33 and the second restrictive surfaces
34 " respectively.

When the load hoisting or the load traction is carried
out after tensioning the load chain by adjusting a length of
the load chaih under the a.bove-mentior_ted free-rotation
control. it becomes possible to return the mechanical brake
13 to the activated state readily by changing over the
actuating pawl member 14 from the neutral position to the
actuating position. making the forwarding pawl mesh with the
teeth 8a of the driving member 8 and swinging the operating
lever 16. That is. when the operating lever 16 is swung
under such a condition that the forwarding pawl is meshed
with the teeth 8a of the driving member 8. the driving
member 8-'-rotates in the nofmal rotation direction. namely in '
the forwarding direction so as to move back due to screwing
effect and activate the mechanical brake 13 because a
rotative friction is applied to the driving shaft 5 by the
tension of the load' chain. Therefore, it becomes possible
to hoist and/or pull the load by drivingly rotating the load
sheave 3 through the mechanical brake 13.

“Though the operating handle (8 is operated for carrying
out the free-rotation control during the load hoisting or
the load traction. the free-.rotalion control state can not
be attained because the forwarding pawl of the actuating
pawl member |4 meshes with the teeth 8a of the driving
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control apparatus enabling the |oad sheave to rotate freely by inactivating
t he mechani cal brake (13) and conprising: a) a stopper (17) disposed at an
" axial end portion of the driving shaft (5); b) an operating handle (18)

i nt er posed between the stopper (17) and the driving nmenber (8) so as to be
axi ally novabl e between a first positiqnig1ywnch it comes near to the
driving nenber (8) and a second position in which it is spaced apart

t herefrom and adapted not to rotate relatively with respect to the driving

shaft (5)7 ©) Buied Sthe' Fiae-2bfition” Gontral | & 2brried GV by pulling
out the operating handle 18 after changeover of the
actuating paw! member 14 to the neutral position during the
load  hoisting or the load traction. though the driving
member 3 happens to rotate due to the torsional urging force
of the spring 19 to release the brake, the mechanical brake
13 comes. to effect. similarly to the case in which the load
chain is pulled strongly. while the reverse-direction load
acting on the load sheave 3 is large.* Incidentally.' it is
preferable that an engagement flange 1is provided in the
inner -end portion of the operating handle I8 and an
erroneous operation preventive piece is provided in the
controlling portion 15 so as to engage with fhe flange at
time of changeover of the actuating pawl member 1[4 to the
forwarding position and the returning position and to make
it impossible to carry out the pulling-out operation of the
handle 18 and to make it possible to carry out the pulling-
out operation only at the time of chanéeover to the neutral
position. _ _ _ _ _
Since the braking action of the mechanical brake 13 can

be cancelled to control the 1load sheave 3 to the free-
rotation state by rotating the driving member 8 by a simple
operation” of merely pulling out the operating handle 18
after changeover of the actuating pawl member 14 to the
neutral position, the free-rotation control can be made
simple and easy so that the novice operator can carry out
the free-rotation control without any erroneous operation
and the operability can be improved. Further. since the
free-rotation state can be maintained by the axial urging
force of the spring 19. when the length of the load chain on
the load side is adjusted by opulling it during the free-
rotation control. the input rage of the traction force can
be enlarged. so that also the  adjustment of the chain length
during the free-rotation control can be carried out without

any skill.
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I nt er posed between the stopper (17) and the operating handle (18) and
.serving to urge the operating handle (15) toward the first position in

whi ch the handle (18) cones near to the driving nenber (8); d) restrictive
means i nterposed between the operating handle (18) and the driving nmenber
(8) and for restricting a relative rotatipgn.range of the driving nmenber (8)
wWth respect to the driving shaft (5) when the operating handle (18) is

| ocated at the first

In the above-mentioned embodiment though the engagement
lugs 31 are provided in the operating handle 18 and the
free-rotation control surfaces 35 ' are provided in the
driving member 8., their provisions may be exchanged to each
other. Further., though the flange 25a is provided in the
first sleeve 25 so aé to receive the axial urging force of
the snrin_z 13 acting to the operating handle 18 by the
flange 25a and not to apply the axial urging force to the
driving member 8 during a usual use, the flange 25a may be

‘omitted.
" Next, a second embodiment illustrated in Figs. 8 through
14 will. be explained hereinafter. In this second

embodiment there_ are separately provided a first free-
rotation assisting spring 49 for 'urging the operating handle
18 toward the first position in which it comes near to the
driving member 8 and a ‘second free-rotation assisting spring
S0 for urging the driving member 8 in the brake releasing
direction, -with the first spring 49 inierposed between the
operating handle 18 an&' the stopper 17 and the second spring
50 - interposed between the driving member 8 and the handle
18. Thereupon. when the operating handle 18 is moved to the
second position, the driving member 8 is adapted to be urged
in the -brake releasing direction.

Wheh explaining more  in detail. similarly - to the free-
rotation assisting spring 19 in the first embodiment. the
second spring 50 coniprises' 'a coil spring with a pair of legs
S0a. SOb and a coil portion of the second -spring S50 is
internally mounted in a concaved portion of the driving
member 8. into which the sleeve 25 was inserted in the Ffirst
embodiment and is omitted herein so that an axial reaction
force can be obtained at the first position of the operating
handle 18. As shown in Figs. 1l through (3. the protruded
portion 32 of the driving member 8 is provided with a first
and a second engagement portions S!. 52 comprising concaved
portions adapted to engage with legs S0a. SOb of the second
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- 37 - position and cancelling the restriction when the handle (18) is
{ocated at the second position; e) free-rotation maintaining neans for
bringing the operating handle (18) into resilient contact with the driving
menber (8) by an axial urging force of the first spring (49) so as to .
mai ntain the free-rotation operation carrged.out by the operating handle
(18) when the handle is | ocated at the second position; CHARACTERI SED IN
THAT said apparatus further conprises: f) a second free-rotation
assisting spring éOSO)res tivel T f'. t t portion Sl
spring pectively. he irs engagemen P
having the so deep concaved portion as to engage with the
first spring leg S0a after having been pulled out along the
outer end  surface of the driving member 8. The second
engagement portion 52 having the concaved portion which is
shallower than that of the first engagement portion 51 and
has a wall 522 on a side in the brake releasing direction of
the driving member 8. The wall 52a is so inclined on the .
brake releasing direction side that the second leg 50b can
disengage therefrom at the time of rotafiéh in the brake
rel_eas'ing direction. The second spring leg 52b is engaged
with the second engagement portion 52 so as to generate a
torsional reaction force in the coil portion, and thereby
the urging against the driving member 8 by the second spring
50 in the brake releasing direction can be interrupted.
'The second spring leg '50b is extended radially outwards
beyond an. engagement point of the secoq& engagex_hent portion
52 so as to be able fco engage with thé engagement lug 31.
Accordingly, when the operating handle 18 is pulled out to
the secdnd position. the second spring leg S0b is | returned
axially outwards by the axial reaction force of the second
spring 50 and disengaged from the second engagement portion
52 by .the‘. torsional reaction force at the same time so as to
be engéged with the engagement Ilug 3I. .
That is. when the engagement with the second engagement
portion 52 is cancelled and  the second spring leg 506 is
engaged with the engagement lug 31 of the operating handle
18. the driving member 8 is urged in the brake releasing
direction by the torsional reaction force of the second
soring 50 based on the handle 8.
Incidentally, at the time of engagement of the second
spring leg 50b with the second engagement portion 52. there
is provided a clearance between the extended portion of the
second spring leg 50b and thé engagement lug 3l. as shown in
Fig. 11. so that the action of the mechanical brake 13 can
This is the replacement sheet
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int’erposed bet ween the driving nenber (8) and the operating handle (18) so
Qs to urge the driving nenber (8) in the brake releasing direction. 3. A

“free-rotation control

apparatus of a hoist and traction nachine as set

forth in claim2, wherein a free- rotation control surface (35) is forned
in such a surface of the driving menber- (3 -as to be opposed to the
operating handl e side while an engagenent lug (31) is protruded fromsuch a
surface of the operating handle (18) as to be opposed to the driving nenber

side so as b@ haneeRedNiviindu® 'dfFiddtiid QE’é‘tQGé Wobh dhetid eeimdt 8k On

contr ol

surface (3 by the ur force of the first sprin 49) when the
cancel‘at? >::ol" the gho%tmg or tractxon. _ P g (49)
As noted - above, according to the second embodiment,
while advantageously the - free-rotation control can be

carried out by a simple operation of merely pulling out the
operating handle 18 to the second position similarly to the
first embodiment, even though the actuating pawl member 14
of the bperating lever 16 is changed over to the neutral

position,
happen to be released because the urging force in the brake
releasing direction is not applied to the direction member 8
so far as the handle 18 is not pulled out to. the second

advantageously the mechanical brake 13 can not

pasition.
That is. according to the free-rotation function in the
second embodiment. similarly to the first :embodiment. it

becomes possible to rotate the direction member 8 in the

brake releasing direction due to the torsional effect of the

second spring 50 by r_nerely pulling out the operating handle

18 to the second position after changeover of the actuating
pawl member (4 of the operating lever 16 and to release the
mechanical brake 13. Further, the engagement 1lug 31 s
brought into resilient contact with " the free-rotation
control su}'faée 35 by the axial urging force of the first
spring 49 at the second position. so that the free-rotation
can be maintained. Furthgrmore. since the second spring 50

is provided separately beside the first spring 49 so as to

engage with the second engagement portion 52 of the driving
member 8 when the operating handle 18 is located at the
first position and to interrupt the urging to the. driving
member 8 in the brake releasing -direction. though the
actuating paw! member |4 is changed over to the neutral

‘position. advantageously the ariving member 8 never

rotates in the brake releasing direction so far as the
handle 18 is not pulled out to the second position.
Incidentally. the symbol 53 in Figs. 8. 13 and 14
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operating handle (18) is located in the second position, and the second
.free-rotation assisting spring (50) for urging the driving menber (8) in
the brake releasing direction is engaged with the engagenent |lug (31). 4.
A free-rotation control apparatus of a hoist and traction machi ne as set
forth in claim3, wherein the second sprd rgp (H50) conprises a coil portion
(50c) twisted torsionally in a coplanarity, a first spring |leg (50d)

| ocated at one end of the coil portion (50c) so as to engage with the
driving nenber (8) and a second spring |leg (50e) |ocated at the other end
t hereof so desigtatefgadje soring tretatnig@gomasher| uadapled ofo thecﬁjpera*thﬁng

handle (18) gecond spring  50. |

Though the second spring leg S50b of the seccnd spring S0
is adapted to engage with -the engagement lug 31 of the
operating handle 18 in the second embodiment. an elongated
engagement port for engaging therewith may be formed in the
boss portion 28 of the handle 18. When the engagement lug
31 is so utilized as to engage with the second spring leg
S0b, since - it becomes unnecessary to especially provide the
elongated engagement port, the - construction  can be
simplified by that portion correspondinsl?- .

Though the above-mentioned embodiments were applied to
the lever-type hoist and traction machine. they may be
_applied to such a hoist and tragtion machine in which a .
bandle or a hand wheel is used as the driving means. '

Further. though the driving member 8 had .the teeth 8a
formed integrally in its outer periphery. it may be
constructed by a brake pusher adapted to be threadably
mounted to the driving shaft 5 and a rotor supported
rotatably by a tubular portion of the brake pusher and
provided with outer peripheral teeth. The overload
preventive mechanism may be then assembled between the brake
pusher and the rotor and the spring legs of the spring 19
or 50 tilay be engaged with the brake pusher or a transmission
torque regulating member adapted to be threadably mounted
to the tubular portion of the brake pusher. When the first 3
soring 49 and the second spring 50 are provided separately
in this construction like the second embodiment. the second
spring 50 may comprise the torsional portion S50c¢ twisted

spirally in coplarnarity as illustrated in Fig. 5 and the
first and the second spring legs 50d. SQe. [n case’ that
the first spring lee SOd . is bent to the axial direction.
namely  perpendicularly to the torsional portion S0c¢

and the first restrictive surface 33 of the driving member
8 or the overload opreventive mechanism (not illustrated) are
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- 38 - 5. Afree-rotation control apparatus of a hoist and traction
machine as set forth in claim 2, wherein the driving nenber (8) is
provided with an engagenent portion (52) which engages with the second
spring (50) so as to interrupt that the second spring (50) urges the
driving nenber (8) in the brake releasinhgglisecti on when the

assembled therein, the leg 50d is made to engage with the
first restrictive surface 33 provided in the transmission
torque regulating member and the second spring leg S50e is
made to engage with the engagemént lug 31 of the operating
handle 18 after having been bent in the radial direction
relative to the torsional portion S0c. .
' In this case. the second spring leg 50c is made to
“engage with the engagement lug 31 regardless of the position
of the operating handle 18, namely of course in the second
position w@end also in the first position. so that the
torsional urging force of the second spring 50 can be always
applied to the driving member 8. The spring leg. which is
directly  engaged with the driving member 8,  may
alternatively be indirectly engaged with the driVing member
8 through another member adapted to rotate as one piece.
Though the engagement lug 31 of the operating handle 18
was made to be directly in resilient contact with the
free-rotation control surface 35 of the .driving member 8 by
the axial urging force of the spring 19 or 49 during the
free-rotation control. it may be brought into resilient
contact with the transmission “torque regulating member
adapted to be threadably mounted to the tubular portion of
the br_a.ké pusher in the case that the overload preventive
mechanism is provided. The engagement 1lug 31. which s
brought into resilient contact with - the regulating member.
may alternatively be brought into resilient contact with -
another member adapted to rotate together with the brake
_'pusher as one piece. Further, in case that ‘the operating
handle 18 is brought into resilient contact with the torque
transmission member or another member, _these members are
provided with the restrictive means. |

According to the invention as set forth ,
since there is' provided the free-rotation assisting sp ring
19, which urges the operating handle 18 toward the first
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- 39 - operating handle (18) is located at the first position, and which
cancel s the engagenent with the second spring (50) when the operating
~handle (18) is noved to the second position. 6. A free-rotation control
apparatus of a hoist and traction nachine as set forth in claiml or 2,
wherein the driving neans conprises an-opgrating |lever (16) provided with
an actuating paw nenber (14) adapted to di sengagably engage with the
driving nenber (8) so that a spring force for urging the driving nenber (8)

' the brake 8os S which the handle 18 is near to the ‘driving
member 8 and urges the driving member 8 in the brake
releasing direction. when the handle 18 is pulled out to the
second position so as to carry out the free-rotation. the
driving member 8 ‘can be rotated in the brake releasing
direction with respect to the driving shaft S by a torsional
urging force of the spring 19 in the brake releasing
direction to make the mechanical brake release. Thereupon,
the operating handle 18 can be "brought into resilient
contact with the driving member 8 by an axial urging force
of the spring 19 toward the first position to maintain the
free-rotation operation by the handle 18.  Therefore. it
becomes possible to enlarge an input range of a pulling
force of the load chain due to the maintaining of the free- .
rotation state by the spring 19 at the time of free-rotation
control. = As a result., a length of the load chain can be
adjusted without requiring any skill Further., when the
operating handle 18 has béen pulled out to the second
position. since the .mechanical brake can be. released by
rotating the driving member 8 due to an effect of the spring
19. the free-rotation operation can be carried out by merely
pulling out the handle 18 even though a novice operator
carries out the free-rotation control Accordingly. an
operability can be made simple and easy and erroneous
operations can be avoided -so as to improve the operability
and dissolve such an inconvenience that the free-rotation .-
control becomes impossible due to such erroneous ope;ations.

Since there is provided the second spring 50 besides the
first soring 49, these Ffirst and second springs 49. S50 can
be mounted separately respectively. Therefore., since their
mountabilities can be improved  in comparison with a case in
which one spring serves a double purpose. Also. a spring
characteristic can be selected according to a Ffunction of
each spring 49. 50. so that the effects mentioned in the
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direction can be used as a spring force for rotating the driving nember (8)
. di sengaged fromthe paw nenber (14) of the operating lever (16) to the
brake rel easing portion when the operating handle (18) is noved to the
second position.. 7. A free-rotation control apparatus of a hoist and
traction machine as set forth in claim3gotc 2, wherein the driving nmeans
conprises an operating |lever (16) provided with an actuating paw nenber
(14) adapted to disengagably engage with the driving nenber (8), the

Coe (1o0) BYEIGRTTRG  all TR eEpbearvorsiohed (85 "ekpedtabl. 1%

Since the second spring 50 is adapted to engage with the
engagement lug 31. the urging control for the second spring
50 becomes possible due to a simple construction employing
the engagement lug 31. ' - '

. . The
second spring S0 can be formed in a flat configuration.
Therefore. the second spring 50 can be* mounted even . to a
small space between the driving member 8 and the operating

~ handle I8 and can be applied also to such a machine as to
have an overload preventive mechanism.

Since the driving member 8 is provided with the engagement
portion 52. when the operating handle 18 is located at the
first position. the first spring 50 is- engaged with the
engagement portion 52 of the driving member 8 so that the
driving member 8 is not wurged in ‘the brake releasing
direction while when the handle 18 is moved to the .second
position, the 'engagement by the engagement portion 52 is
cancelled so as to urge the driving member 8 in the brake
releasing  direction. Therefore. in addition to the
t'unctions'. attained in claim 1, lt becomes also posszble to
avoid a ‘sudden release  of the mechamcal brake 13 due to an
action of the second spring 50 at the time of hoist and E
traction working carried out at the first position of the
handle 18. That is. even though the actuating paw! member
of the operating lever provided as the driving means s
misoperated to a neutral position in the lever-tyﬁe hoist
and traction machine. the sudden release of the mechanical
brake 13 can be prevented. '

_ In
the _lever-type hoist and traction machine, since the spriné
force for urging the driving member 8 in the brake releasing
direction is used as such a spring force capable of rotating
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operating handle (18) is provided with a cylindrical cover portion (18a)
whi ch covers the protruded tube (16b) and the protruded tube (16b) is
provided with a free-rotation indicating portion (37) which appears for

i ndi cation by the novenent of the cover porti-on (18a) when the operating
handl e (18) has been noved to the secondﬁ)osition.

the driving member 8. disengaged from the actuating pawl
member 14 of the operation lever 16. to the brake released
position when the operating handle (8 has been pulleq out to
the second position, the free-rotation operation can be
carried out by merely pulling out the handle 18 under such a
condition that the actuating pawl member 14 of the operating
lever 16 is set to the neutral position. namely the free-
rotation position. Accordingly, it becomes unnecessary to
carry out "tedious operations such as rotating the handle 18
and returning the returning pawl of the actuating pawl
- member 14 to the neutral position after having been made to
engage with the driving member. so that the operability can
be made simple and easy and the free-rotation position of
the actuating pawl member 14 can be indicated. 'Furtper.
since the free-rotation operation can be carried out by
merely pulling out the handle 18. erroneous operations of
not only the handle 18 but also the actuating pawl member 14
an- be avoided | so - as to improve the - operabilities.
Furthermore. since the brake |is released by rotating the
driving member 8 relative to the driving shaft 5 by the
spring force. the spring force can be made less than that
required for rotating the driving shaft S. Therefore, the
return from the free-rotation state to the steady state in
which the braking is effected can be performed smoothly.

When the free-rotation control is carried out after 3
the operating handle 18 has been moved to the second
position. a cylindrical cover portion 18a provided in the
handle 18 is moved following the movement of the handle 8.
so that a free-rotation indicating portion 37 provided on a
protruded tube 16b of the operating lever 16 'appears' for
indication. _Therefore. it can be readily recognized from
outside that the operating handle 18 is located at the
second position so that the load sheave 3 is under the
controllable condition of the free-rotation. When the
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- 34 -

free-rotation indicating portion 37 is covered by the
cylindrical cover portion 18a of the handle 18 not to be
observed from outside, it can be readily recognized that the
handle 18 is located ‘at the first position and the load
sheave 3 is in the steady operating state. .Accordingly. it
becomes possible to avoid erroneous operations of
operators. :

Additional advantages and modifications will readily
occur - to ‘those skilled in the art The invention in its
broader aspect is. therefore, not limited to the specific
details. respective machines .and illustrative examples shown
and described. Accordingly, departures may be made f{rom
such details without departing from the . scope of

the claims.
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- 35 -
SLAIMS
1. A free-rotation concrol apparatus of a hoist and
traction machine including a load sheave (3), a driving
shaft (S) which has a driven membar (7) and serves to drive
the load sheave (3., a driving member (8) threadably
mounted toc the driving shaft (5), a mechanical brake
interposed between the driving member (8} and the driven
membar (7) and driving means for driving the driving member
in the normal and reverse rotation directions, said free-
rotacion contxel apparatus enabling the load sheave to
rotata freely by inactivating a mechanical brake (13) and
comprising: | | .
a) a stopper (l1") disposed at an axial end porticn of
the driving shaf: (S);
b) an operating handle (18) interposed between the
stopper (17) and the driving member (8) so as to be
axially _m.ovéble netween a first position in which it
comes near to :the driving member '(8) and a second
position in which it is spaced apart thereifrom and
adapted not to rotace relativaly with respect to the
driving shaft (S§}; _
¢} a free-rotation assisting spring (19) interposed
between the stopper (17} and the operating handle
(18) and sexving to urge the operating handle (18)
toward the first poisition in which the handle (18)
comes near to the driving member (8);
dy restrictive msans interposed between the operating
: handle (18) and the driving member (8) for
restricting a relative rotation range of the driving
member (§) with respect to the driving shaft (S) when
the operating haadle (18) is located at the first
position aad caneelling tihe restriction when the
handle (18) is located at the second positiocn; and
2) free-rotatiosr maintaining means for bringing the
operating handle (18) into resilient contact with the
driving membex '8) by an axial urging force of the
spring (19) so as to maintain the free-rotation
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operation carried out %§ the operating handle (19}
when the handle i3 located at the second position;
CHARACTERISED Y THAT the free-rotation assisting
spring (19) further serves to urge the driving member
(8) in a brake ralease direction and to relesase the
brake by rotating the driving member (8) when the
cperating hancla (18) is set to the gecond poéi:ion.

2. A free-rotation concrol apparatus of a hoist and
traction machirne iacluding a locad sheavs (3}, a driving
shaft (S) which has z driven member (7) and sexves to drive
the load sheave (3°, a driving member (8) threadably
mounted to the drising shaft (5), a mechanical brake
interposed between tle driving member and the driven member
(7) and driving means for driving the drivinc member in the
normal and reverse rctation diractions, said free-rotation
eontrol apparatus enabling the load sheave to rotate freely
by inactivating the mechanical brake (13) and comprising:
a) a stopper (17) disposed at an axial end portion of
the driving shazt (S); |
b) an operating handle (18) interposed between the
stopper (17) and the driving member (8) so as to be
" axially movable becween a first position in which it .
comes near to the driving member (8) and a second
position in which it is spaced apart therefrom and
adapted not te rotate relatively with respect to the
driving shaf: (5);
c) a first free-rctation assisting spring (49}
interposed between the stopper {17) and the operating
handle (18) and serving to urge the operating handle -
(18) ctoward the first pesition in which the haadle -
(18) comes near to che driving member (8); |
d) restrictive means interposed between the operating
handle (18) and che driving member (8) and for
restricting a relative rotation range of the driving
member (8) with vespect to the driving shaft (5) when
the operating handle (18} is loecated at the first.

This is the replacement sheet

MW L - e e



_ 37 -
pogition and cancelling the restriction when the

handle (18) is ilocated at the second position;

e) free-rotation maintaining means for bringing the
operating handle (18) into resilient contact with the
driviag member (8) by an axial urxging Zcrce of tha
first spring (4°) so as to maintain the free-rotation
operation carried out by the operating handle (18)
when the handle is located at the second position;
CHARACTERISED IN THAT said apparatus further
comprisés:

£) a second free-zotaticn assis:iné spring (50}
interposed betwsen the driving member (8) and the
operating handle {18) 8o as to urge the driving
member (8) in the brake releasing diraction.

3. A free-rotation control apparatus c¢f a hoist and
traction machine as sez forth in claim 2, wherein a free-
rotation control surface (35) is formed in such a surface
of the driving member (8) as to be opposed to the operating
handle side while ar angagemeat lug (31) is protruded from
such a surface of the operating handle (18) as to bde
opposed to the driving member side so as to be brought ince
resilient contact with the frae-rotation contrel surface
(35) by the ixrgi_ng fcrce of the first spring (49) when the
operating handle (i18) is located in the second position,
and the second free-zotation assisting spring (50) for
urging- the driving member (8) in the brake releasing
direction is engaged with the engagement lug (31).

4. A free-rotation control apparatus of a ‘hoist and
traction machine as se:z forth in c¢laim 3, wharein the
second spring (S0) comprises a coil portion (50¢) twisted
torsionally in a coplanarity, a first spring leg (50d)
located at one end of the coil portion (50c) so as to
engage with the driviag member (8) and a second spring leg
(50e) located at the other end thereof so as to engage with
the engagement lug (31) of the operating handle (18).

I
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- 38 -
S. A free-rotation control apparatus of a hociat and
traction machina as set forth in claim 2, wherain the
driving member (8) is provided with an engagement portien
(52) which engages with the second- spring (50) so as to
interrupt that the second spring (50) urges the driving
wember (8) in the brake releasing direction when the

* [ L M s *
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- 39 -

operating handle (18) is located at the first position, and

which cancels the engagemént with the second spring (50)
when the operating handle (18) is moved to the second

position. _

6. A free-rotation control apparatus of a hoist and

traction machine as set forth in claim 1 or 2, wherein the

driving means comprises an operating lever (16) provided

with an actuating pawl member (14) adapted to disengagably

engage with the driving member (8) so that a spring force

for urging.the driving member (8) in the brake releasing

" direction can be used as a spring force for rotating the

driving member (8) disengaged from the pawl member (14) of

the operating lever (16) to the brake releasing portion

when the operating handle (18) is moved to the second

position.

7. A free-rotation control apparatus of a hoist and
traction machine as set forth in claim 1 or 2, wherein the

driving means comprises an operating lever . (16) provided

with an actuating pawl member (14) adapt'éd to disengagably

engage with the driving member (8), the operating lever

(16) has a boss portion (16a) provided with a protruded

tube (16b) projecting toward the operating handle (18), the

operating handle (18) is provided with a cylindrical cover

portion (18a) which covers the protruded tube (16b) and the

protruded tube (16b) is provided with a free-rotation .
indicating portion (37) which appears for indication by the
movement of the-.cover portion (18a) when the operating

handle (18) has been moved to the second position.
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FREE ROTATION .CONTROL APPARATUS

~OF HOIST AND TRACTION MACHINE
ABSTRACT

The invention relates to a free-rotation control
apparatus in a hoist assembly in which there is provided,
between an operating handle 18 and a stopper 17 provided
in a driving shaft 5, a free-rotation spring 19 for urging
the handle 18 toward the driviﬁg member 8 and urging the
driving member 8 in the brake releasing direction. When
the operating handle ¥8 is pulled out, the driving member
8 is rotated by a torsional urging force of the spring 19
so as‘to separate from a driven member 7. Thereupon a
braking action caused by a braking ratchet wheel 11 and
braking plates 9, 10 is cancelled and engagement lugs 31
are brought into resilient -contact with free-rotation
control surfaces 35 by an axial urging force of the spring
19, so that the free-rotation control can be maintained.

FIGURE 1.
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