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| The present invention relates to a lever-type hoist and

! o paged oo Do

traclion apparatus, in particular to a lever-type hoist and
traction apparatus provided with an operation lever having a
feed click and adapted to conduct a hoist and traction of
loads by driving a load-sheave through a mechanical brake by

a reciprocating operation of said operation lever.

In 2 lever-type hoist and traction apparatus provided
with an operation lever, as disclosed in for example
Japanese Utility Model Application Laid-Open No. Hei
3-107490, the disclosure of which is hereby incorporaed by
reference, a driving shaft is provided with a driving member
having teeth on its outer periphery screwed therein. In
addition, said operation lever is provided with a feed click
.engaged with said teeth of said driving member so as to be
switched over, a click portion on the feed side of the
driving member being engaged with the teeth and the
operation lever being reciprocally operated to forwardly
screw the driving member, whereby operating a mechanical
brake, a driving power due to a reciprocal operation of the
operation lever being transmitted to a load-sheave from said
driving shaft through said mechanical brake, and the load-
sheave being driven to conduct a hoistfand traction of
loads. Furthermore, a click portion on the return side of
the feed click is engaged with the teeth of the driving
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member to reciprocally operate the operation lever, whereby
rearwardly screwing the driving member and thus releasing
the operation of the mechanical brake to reversely rotate
the load-sheave by a quantily rearwardly screwed of the
driving member in order to unload or release a traction.

However, in sald lever-type lhoist and traction
apparatus having the above described construction, the
driving member is adapted to be regularly and reversely
rotated by engaging one of the portion on the feed side and
the return side of the feed click provided on the operation’
lever with the teeth provided on said outer periphery of the
driving member and reciprocally operating the operation
lever and the driving member is forwardly screwed by this
regular rotation Lo operate the mechanical brake and
transmit the driving power due to the reciprocal operation
of the operation lever to the ioad-sheave from the driving
shaft, whereby driving the load-sheave to be rotated, so
that a disadvantage occurs in that in the case where no load
1s applied to the load-sheave, the driving member is
Torwardly screwed tc operate the mechanical brake and -
consequently., even though the operation lever is
reciprocally operated under this condition, the driving
power is transmitted by & going movement of the operation
lever and the operation lever is returned to a going
movement-starting position without being followed by the
driving member by a returning
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movement of the operation lever but in the case where the
operation lever is reciprocally operated to operate the
load-sheave in the hoist-traction direction under a no-load
condition where no load is applied to the load-sheave, no-
load is applied to the load-sheave, so that, even though the
mechanical brake is operated during said going movement of
the operation lever, an engaging resistance of the feed
click engaged with the teeth of the driving member overcomes
a reverse rotation resistance of the driving member to
reversely rotate the mechanical brake with being accompanied
by said returning movement of the operation lever, whereby
releasing the mechanical brake and as a result, even though
the operatiog lever is reciprocally operated, the driving
member merely repeats the forward screwing-rearward screwing
and thus the mechanical brake is not operated.

So, conventionally, the operation lever is reciprocally

" operated with applying a load to the load-sheave or a load-

chain laid on the load-sheave during the hoist-traction by
means of the operation lever under the above described no-
load condition or an external force is manually applied to
the driving member from outside to prevent the driving
member from being reversely rotated with being followed by
the returning movement of the operation lever.

However, in every case, a defect occurs in that an

operation for applying a load to the load-sheave or said
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load-chain or ar operation for applying said external force
to the driving member is reguired 1n addition to the
reciprocal operation of the aperation lever, in particular
in one-man working, an operation for adding the external
force by one hand with operating the operation lever by the
other hand and an operation for holding a hoist and traction
apparatus body must be conducted and thus the hoist and
traction operation under a no-load condition is complicated.
[t is an object of the present invention to provide a

lever-type hoist and traction apparatus capable of

effectively operating a mechanical brake by a reciprocai

operation of an operation lever without adding an external

force during a hoist-traction operationrby means of said

operation lever under a no-load condition to drivenly

rotate a load-sheave in the hoist-traction direction by a
) simple operation.

In order to achieve the above described ocbject, the
invention provides a.lever~type hoist and traction apparatus
comprising a load-sheave, a driving shaft having a driven
member for driving said load-sheave, a driving member provided
with teeth on an outer periphery thereof and screwed in said
driving shaft and an operation lever provided with a mechanical

brake an a feed click switchably engaged with said
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reeth for driving said driving member in regular and
reverse directions by a reciprocal operation, a stopper
is provided at an axial end portion of the driving shaft

an operation handle movable in the axial direction but
unrotatable relatively to the driving shaft being provided
petween said stopper and the driving member . a

spring for energizing said operation handle  in the
direction approaching to the driving member  being
provided. an engaging projection projecting toward the
driving member being provided on a surface opposite to the
driving member of the operation handle ., an engaging
stepped portion , with which said projection is
engaged, being provided on a surface opppsite to the side of
the operation handle of the driving mémber , and an
inclined surface inclined on the rear outward side of
the regular rotation.of the driving member toward the

base end side from the front end side of the projection
being provided on the side before in the direction of the
regular rotation of the driving member in the

projection to bring said inclined surface into
elastic contact with said engaging stepped portion by an
energizing force of said spring during the time when

said mechanical brake is being operated. .

In addition, it is preferable that an end face in the

axial direction of the engaging projection provided in
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. ] is engaged with said surfac
(e operation handle STe urface

osite to the cperation handle of the driving member
oppP

Juring ~otational operation of the operation handle
urilio t

elatively to the driving member . a projected portion
rea )
having an idling-controlling surface brought into elastic

contact by said energizing force of the spring being
provided, and said projected poriion ~ being provided with
an engaging stepped portion at a rear end portion in the
) rotational direction thereotf.  Furthermore, it is
preferable that an idling-controliing spring for
energizing the driving member  in the brake-loosening
direction of the mechanical brake is provided between the
driving member and the cperation handlg
Besides, it is preferable that the gtopper is

connected with the driving shaft by a connecting structure

using a large number of concave and convex grooves ,

concave portions and convex portions engaged with said
concave portions heing provided between opposite surfaces
of the stopper and the operation handle , a plurality
of at least ones of the concave portions and said convex
portions being provided at regular intervals in the

circumferential direction, and their pitch angles being
selected so as to be different from thase of said cancave
and convex grooves . provided between the stopper

and the driving shaft and ones obtained by multiplying
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.d pitch angles of the concave and convex grooves
sa

py integers.

according to the present invention, said engaging

stepped portion provided on the driving member is

ught into elastic contact with the inclined surface

bro
of the engaging projection provided on the operation
handle during the time when the mechanical brake is

being cperated, so that a force is given to the driving
member  in the brake-fastening direction at the same time
as a rotational resistance is given even under the no-load
condition where no load is applied to the load-sheave

As a result, the driving member can be prevented from

being reversely rotated with being accompanied by a

returning operation of said operation lever by an
engaging resistance of said feed click provided on the
operation lever and engaged with teeth of the driving

member . during the time when the hoist and traction of the

load-sieve is being conducted by the reciprocal operation

of the operation lever .. As a result, the mechanical
brake can be always operated by operating the operation
lever even under the no-load condition and thus the load-

sheave can be drivenly rotated in the hoist traction
direction through the mechanical brake.
Consequently, in the case where the load-sheave is

drivingly operated in the hoist-traction direction under the
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no-load condition. the conventional complicated operations
for applying the load to the load-sheave and applying the
external force to the driving member can be made unrequired
and thus the hoist and traction operation under the no-load
condition can be simplified.

In addition. the end face of the engaging projection
provided on the operaticn handie is engaged with the
driving member and the projection having an idling-
controlling surface brought into elastic contact by the
energizing force of the spring 1s provided, whereby an
idling condition can be held by bringing the projection .
into elastic contact with said idling-controlling surface
by operating the operation handle and.thus an input range
of a tension of the load-chain during thé idling-control can
be expanded. As & result, the load-chain can be adjusted
in lengtﬁ without regquiring a skill. Furthermore, the
engaging stepped paortion 1s provided at the rear end

portion in the drivenly rotating direction of the

projection and the projection 1s brought into elastic
contact with the inclined surface of the projection
during the time when the mechanical brake = is being

operated, so that the ho!st and traction operation by the
reciprocal operation of the operation lever becomes possible
by a simple construction utilizing the projection ever

under the no-load condition.
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Moreover, the driving member can be rotated by an
action of the idling-controlling spring to loosen the
mechanical brake by the simple operation of merely
drawing the operation handle | to the outside position far
from the driving member by providing the idling-
controlling spring between the driving member and the
operation handle . Consequently, even in the case where
the idling operation is conducted by an inexperienced
person, the idling operation can be easily achieved, the
operatability being able to be improved, and the error
operation being able to be eliminated, and thus also a
disadvantage that the idling-coﬁtrolling 1s i1mpossible due
to the error operation can be eliminated.

Besides, the position where the inélined surface of
the engaging projection . provided on the aperation

“handle is brought into elastic contact with the engaging
stepped portion provided on the driving member when the
inclined surface , 1s brought into elastic contact with
the engaging stepped portion ' can be set to the suitable
one, that is one near a top poftion of the projection - in
the inclined surface , in high accuracy by merely
adjusting the position of the operation handle in the
circumferential direction relative to the stopper in
short by the simple operation of merely changing the

€ngaging positions of the concave and convex
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portion, by providing a plurality of at least ones of the
concave portions and the convex portions provided between
the opposite surfaces of the stopper and the operation
handle at regular intervals in the circumferential
direction and selecting their pitch angles so as to be
different from those of said concave and convex grooves
connecting the stopper with the driving shaft and ones
obtained by multiplying the pitch angles of the concave and
convex grooves by integers. Additionally, the adjustment
of this elastically contacting position can be easily
achieved even though a lining plate of the mechanical brake
is abraded and the elastically contacting position is our
of order.

The following description illustrates an embodiment of
the invention.

In the drawings:-

Fig. 1 is a longitudinal sectional view showing one
preferred embodiment of a lever-type hoist and traction
apparatus according to the present invention;

Fig. 2 is a perspective view as seen from an inside in
the axial direction of an operation handle;

Fig. 3 is a side view showing a relationship between
said operation handle and a driving member:;

Fig. 4 is a front view showing a positional
relationship between an engaging stepped portion of said
driving member and an engaging proijection of the

Operation handle during an ordinary use;
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Fig. 5 is a front view corresponding to Fig. 4 and
showing a positional relationship during an idling-

control;

Fig. 6 is a longitudinal sectional view corresponding

to Fig. 1 and showing said idling-control;

Fig. 7 is an exploded perspective view showing

principal members;

Fig. 8 is a diagram showing a relationship between the

" operation handle and a stopper.

A preferred embodiment shown in Fig. | relates to a
lever-type hoist and traction apparatus without an overload-
preventing device. A cylindrical shaft 4 having a load-
sheave 3 is rotatably supported between first and second
side plates 1, 2 arranged oppositely at an appointed
interval, a driving shaft 5, to which a rotary power is
transmitted from the side of an operation lever described
later, being relatively rotatably supported within said
cylindrical shaft 4, and a reduction gear mechanism 6
comprising a plurality of reduction gears being provided
between an outside end portion projected from said second
side plate 2 of said driving shaft 5 and said load-sheave 3
to reducedly transmit said rotary power of the driving‘

shaft 5 to the side of the load-sheave 3 by means of said

reduction gear mechanism 6.
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In addition, a driven member 7 formed of a hub having
a flange is screwed in an outside of the driving shaft 3
projected from said first side plate 1, a driving member §
having teeth 8z on an outer periphery thereof being screwed
in the driving shaft 5 on an outer side of said driven
member 7, and a pair of brake plates 9, 10 and a brake click
wheel 11 being ﬁrovided between said driving member 8 and
the driven member 7. Additionally, the first side
plate 1 is provided with a brake click 12 to be engaged with
said brake click wheel 1l and a mechanical brake 13 is
composed of the brake ciick wheel 1l and the respective
brake plates 9, 10.

Furthermore, a feed click 14 provided with a click
portion on the feed side and a click'poftion on the return
side engageable with said teeth 8a provided on an outer
circumferential portion of the driving member 8 is provided
on an cuter side in the radial direction of the driving
member 8 in an outside portion of a brake cover 13a covering
an outer circumferential portion of said mechanical
brake 13 and an uperation lever 16 provided with an
operational portion 13 selectively engaging and deengaging
¥ith said click portion on the feed side and said click

POrtion on the return side of said feed click 14 is

provided.

And,

the driving shaft 5 is provided with a stopper 17
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at an axial end portion thereof, an operation handle 18§,
which is unrotatable relatively to the driving shaft 5, is
provided between said stopper 17 and the driving member 8
so as to be movable in the axial direction from a2 first
position near the driving member 8 to a second position far
from the driving member 8, a spring 19 mainly formed of a
coil spring -energizing the operation handle 18 toward the
driving member 8 being provided between the operation
handle 18 and the stopper 17, and regulating means, which
regulates a rotatable range of the operation handle 18
relatively to the driving shaft 3 of the driving member 8§
and deregulates said rotatable range of the operafion
handle 18 re;atively to the driving shafﬁ 9 of the driviﬁg
member 8 by a movement of the operation ﬁandle 18 in the
direction far from the driving member 8, in short a movement
toward the second position, being provided between the .
operation handle 18 and the driving member 8.

That is to say, in said preferred embodiment shown in
Fig. 1, the driving shaft 5 is provided with a ceration
portion 23 having first and second screw portions 20. 21 and
a large number of concave and convex grooves, the driven
member 7 being screwed in said first screw portion 20 while
the driving member 8 is screwed in said second screw |
portion 21, a coil spring 24 being provided between the

driven member 7 and the driving member 8§ to restrict a
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movement in the axial direction of the driven member 7
relative to the driving shaft 5. the driving member 8 being
screwed in the leftward direction in Fig. 1 by regularly
rotating the driving member 8 relatively to the driving
shaft 3, said ceration portion 23 being engaged with a
sleeve 25 on the outer side of the driving member 8. the
stopper 17 bheing connected with an end portion cf the
ceraltion portion 2% on the outer side of said sleeve 25 by a
connecting structure comprising a large number of concave
and convex grooves. and the stopper 17 being fixedly mounted
on the driving shaft 5 through the sleeve 25 by fastening a

nut 27.

retrants w0a
= S AL S

Moreover. an engaging hole 28a provided in a boss
portion 28 of the operation handle 18 is.engaged with the
sleeve 22, the operation handle 18 being provided between
the stopper 17 and the driving member 8 under the conditian
" that the driving shaft 3 is movable in the axial direction
| and rotatable, the operation handle 18 being provided with a
pair of convex portions 29 on an inner circumferential
surface thereof while the stoppef 17 is provided with a pair
of concave portions 30, with which said convex portions are

to be engaged, on the outer circumferential portion thereof,

i and the convex portions 29 of the operation handle 18 being

'E
}
!

engaged with said concave partions 30 of the stopper 30 to

make the operation handle 18 unrotatable relatively to the
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driving shaft 5.

Besides, said spring 19 is provided between an outside
surface of said boss portion 28 of the operation handle 18
and an inside surface opposite to the boss portion 28 of the
stopper 17 to press the operation handle 18 in the direction
toward the driving member 8 by an energizing power of the
spring 19.

Additionally, the boss portion 28 of the operation

* handle 18 is provided with two engaging projections 31

projecting toward the side of the driving member 8 at end
portions in the radial direction on the rear surface side
thereof symmetrically, as shown by a dotted line in Fig. 4,

the driving member 8 being provided with a pair of

projections 32 on the side opposite to the boss portion 28
of the operation handle 18 thereof symmetrically, as shown
in Fig. 4, said projections 32 being provided with first and
* second regulating surfaces 33, 34 which are engaged with

said engaging projections 31 to restrict said relative
rotatable range of the driving member 8 relative to the
driving shaft b, whereby constructing said regulating means,
when the driving member 8 is rotated relatively to the
driving shaft 5, of said regulating surfaces 33, 34, said
second regulating surface 34 positioned at a rear end |
portion in the regular rotation direction of the

projections 32 being provided with an engaging stepped

This Sheet Has Been Replaced

Pt

P -




portion 37 with which said engaging projection 3] is to be
engaged, an inclined surface 3la inclined rear cutward in
the regular rotation direction of the driving member 8
toward a base end side from a front end side of the
projectian 31 being provided on the front side in the
regular rotation direction of the driving member 8 in the
projection 3}, as shown in Figs. 2. 3, and said inclined
surface 31 being brought into elastic contact with said

* engaging stepped portion 37 by an energizing force in the
axial direction of the spring 1% under the condition that
the mechanical brake 13 is being operated, in short the
driving member 8 is being forwardly screwed to operate the
mechanical brake 13.

In addition, in the preferred embodiment shown in the
drawings, an idling-controlling spring 20 for energizing the
driving member 8 in the brake-locsening direction of the

‘ mechanical brake 13 is provided between the driving member 8
and the operation handle 18, the projection 32 being
provided with an idling-controlling surface 35 which is
continual from the second regulating surface 34 and moves
the operation handle 18 to the second position far from the
driving member 8 to rotate.the driving member 8 relatively
to the driving shaft % by an energizing force in the reiurn
direction of said idling-controlling spring 50, whereby

bringing a projected front end surface of the engaging
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projection 31 into contact with the driving shaft 5 by
energizing the spring 19 in the axial direction when the

mechanical brake 13 was locosened and thus gives a rotary

resistance to the driving member 8 to hold an idling

rotation, and the projection 32 being provided with a third

regulating surface 36, which rises from said idling-
controiling surface 35 and is engaged with the front side in
the rotary direction of the engaging projection 31 when the
* driving member 8 is rotated relatively to the driving
| shaft 5 under the condition that the front end surface of
the engaging projection 31 is brought into contact with the
idling-controlling surface 35, as shown in Figs. 1, 7.
Furthermore, referring to Fig. 1. reference numeral 44
designates a click-holding mechanism holaing the feed
click 14 at three positions, that is a feed position
(regularly rotating position) where the click portion on the
* feed side of the feed click 14 is engaged with the teeth 8a
of the driving member 8, a return position (reversely
rotating position) where the click portion on the return
side is engaged with the teeth 8a and a neutral positien
where neither of the click portion on the feed side and the
} click portion on the return side is engaged with the
i teeth 8a, said click-holding mechanism 44 comprising a
pressing member 45 and a spring 46. and letters, such as for

example [feed), [return] and Tneutralj or lidlingj, being
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.ved on an outer surface of the operation lever 16 for
S splay

a',bp"

. _.ting the operating positions of said operational
1[101'ch 2]

~tion 13 of the feed click 14.
po '

\Joreover, although the driving shaft 3 iIs provided with

he first- and second screw portions 20, 21 thereon to screw
the

the driven member 7 and the driving member 8 therein

‘aking the workabiiity and strength of the driving shaft
into consideration in the above described construction, also
a ceration may be used as the first screw portion 20. In
addition. although, in the case where the driven member 7

is screwed by providing the first screw portion 20, the
forward screwing of the driven member 7 is restricted by
means of the coil spring 24, the second screw portion 21 may
be provided with an E-ring to provide the coil spring 24
between said E-ring and the driven member 7.

Furthermare, tapped grooves of the first screw portion 20
may be coated with nylon resins having an increased elastic
repulsion and a frictional splicing force made by U.S.
Nylock, Inc. to restrict the forward screwing of the

driven member 7 by a return-preventing effect thereof.
Besides, the driven member 7 may be fixedly mounted on the
driving shaft 5 by screwing or striking a cotter pin and
thus Lhe spring 24 is not required.

An operation of the Jever~-type hoist and traction

apparatus having the above described construction will be
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pelow described.
At Tirst, in case of a loading ouperation, the click

portion on the feed side of the feed click 14 is engaged
5 with the teeth 8a of the driving member 8 by operating the
| operational portion 15 provided on the operation lever 16 to

reciprocally operate the operation lever 16, whereby

rotating the:driving member 8 in the regularly rotating

direction. At this time, if the load is applied to the
" load-sheave 3, the driving member 8 is screwed in the
leftward direction in Fig. 1. that is to the side of the
driven member 7, and this forward screwing condition is
i maintained to operate the méchanical brake 13. On the
other hand, in the case where no load is applied to the
load-sheave 3, in the conventional examples, the driving
member 8 is reversely rotated with the return movement of
_ the lever 16 if the engaging resiétance of the click portion
* on the feed side engaged with the teeth 8a is larger than
the reverse rotating resistance of the driving member 8§
during the return movement of the lever 16 and thus the
mechanical brake 13 cannot be operated even though the
lever 16 1is reciprocally operated. Hlowever, according to
the present invention, when the mechanical brake 13 is

operated by the rotation of the driving member 8 resulting

from the going movement of the lever 16, the engaging

stepped portion 37 is brought into elastic contact with the
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inclined surface 3la of the engaging projection 31 of the
operation handie 18 to act the energizing force in the axial
direction of the spring 19 upon the driving member 8,
whereby pressing the driving member 8 inward (toward the
load-sieve) in the axial direction. As a result, a
resistance is given to the reverse rotation of the driving
member & and- simultaneously the engaging stepped portion 37
1s brought into elastic contact with the inclined

surface 3la, so that a force component rotating the driving
member 8 in the brake-fastening direction acts upon the
driving member 8 by Lhe energizing force of the spring 19 to
give the reverse rotating resistance larger than the |
engaging res@stance by the feed click 14 to the driving
member 8.

Consequently, even under the no-load condition where
no load is applied to the load-sheave 3, after the driving
member 8 was forwardly screwed by the going movement of the
lever 16, the driving member § is not reversely rotated to
be rearwardly screwed even the returning movement operation
is conducted, and as a result, the forward screwing of the
driving member 8 is maintained and thus the mechanical
brake 13 is operated.

And. by the action of the mechanical brake 13, the
rotary power of the driving member 8 resulting from the

going movement operation of the operation lever 16 is
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gransmitted to the side of the load-sheave 3 through the
reduction gear mechanism 6 and the cylindrical shaft 4 from
the driving shaft 3 and the haggages and the like connected
with the chain laid around the load-sheave 3 are loaded.

On the other hand, in case of an unloading operation,
the click portion on the return side of the feed click 14 in
the operational portion 19 is engaged with the teeth 8a of
the driving member 8 to swingably operaie the lever 16,
whereby rotating the driving member 8 in the reverse
rotating direction. As a result, the driving member & 1is
screwed rearwardly relatively to the driven member 7 and
thus the braking action of the mechanical brake 13 is
stopped to be capable of reversely rotating the driving
shaft 5 by the quantity of the reverse rﬁtation of the
driving member 8 and thus the unloading operation can be
safely conducted.

The case where said chain laid around the load-sheave 3
is freely lengthened and shortened to the load side under
the idling condition of the load-sheave 3 will be below
described.

In this case. the feed click 14 is positioned at the
neutral positicn and the operation handle 18 is drawn to the
side of the stopper 17, that is the second position fa; from
the driving member 8, against the energizing force in the

axial direction of the spring 19 under this condition.
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As a result, the projection 3l provided on the operation
handle 18 is moved to a regulation-releasing position which
is not regulated by the first- and second regulating

surfaces 33, 34. By this regulation-releasing and the

g switching of the feed click 14 to the neutral position, the

; driving member 8 is rotated in the brake-lousening direction
(the direction shown by a dotted line in Fig. 4) by the
enegizing force in the twisting direction of the idling-

’ controlling spring 50 to take the condition shown in Fig. 3.

Consequently, by merely using the spring force of the

spring 50 as the spring force capable of rotating the

driving member 8 to the brake-loosening position to draw the

operation handle 18 to the second position, the driving

member 8 can be rotated to be rearwardly screwed in the

direction far from the driven member 7, the braking action

by the mechanical brake 13 being capable of being cancelled,

* and the load-sheave 3 being capable of being brought undér
the idling condition. Moreover, at this time, the
projection 31 is moved to the position shown by a dotted
line in Fig. 5 from the position shown by a dotted line-in
Fig. 4 to be opposite to the idling-controlling surface 33
of the driving member 8 and when the drawing operation of

g the operation handle 18 is released under this conditioﬁ,

the operation handle 18 is pressed toward the driying

member 8 by the energizing force in the axial direction of
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the spring 19 and the projected front end surface of the
projection 31 is brought into elastic contact with the
idling-controlling surface 35 of the projection 32 provided
on the driving member 8, as shown in Fig. 6, whereby the
idling rotation condition of the load-sheave 3 is held by
the frictional resistance resulting from this elastic
contact. Censequently, during the idling rotation when the
chain 1s pulied to speedily lengthen and shorten the chain
on the load side. the input range of the tension of the
chain can be expanded as compared with that in the
conventional examples and the chain on the load side can be
lengthened and shortened without requiring a skill.

In addition, when the tension of the chain is enhanced
under the above described idling-controliing condition and
the strong force is acted upon the load-sheave 3 in the
reverse rotating direction, the elastic contact of the-
projected front end surface of the engaging projection 31
with the idling-controlling surface 35 is slippedly released
to return the engaging projection 31 between the first
regulating surfae 33 and the second regulating surface 34,
whereby the condition that ihe braking operation of the
mechanical brake 13 can be conducted and suspended, as above
described, is recovered. That is. when Lhe strong fogce 1S
acted upon the load-sheave 3 in the reverse rotating

direction, the driving member 8 is screwed in the driving
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shaft 3 and its rotary inertia is large as compared with
that of the driving shaft 5, so that the idling-controlling
surface 33 overcomes the twisting energizing force of the
spring 19 to be slipped relatively to the engaging
projection 31, whereby the driving member S begins to start
to rotate slightly behind the rotation of the operation
handle 18. : As a result, the elastic contact of the

projected front end surface of the engaging projection 31

* with the idling-controlling surface 35 is released to return
the engaging projection 31 between the first regulating
surface 33 and the second regulating surface 34.

Furthermore, in the case where the load-sheave 3 is
adjusted in length by controliing the idling in the above
described manner to conduct the loadingland the traction,
the feed click 14 is switched over to the feed position from
Q the neutral position to engage the click portion on the feed
* side with the teeth 8a and operate the operation lever 16,

whereby the mechanical brake 13 can be easily returned to

the operating condition. That is to say, when the

operation lever 16 is operated under the condition that the
click portion on the feed side is engaged with the teeth 8a,
the rotary resistance is given to the driving shaft 5 by the
strained load-chain, so that the driving member 8 is rotated

in the regular rotating direction, in short in the feed

direction, to be rearwardly screwed, whereby the mechanical
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brake 13 is operated and the load-sheave J is rotated
through the mechanical brake 13 and as a result, the hoist
and traction can be conducted.

Besides, in the above described preferred embodiment,
in order to install the operation handle 18 and the
stopper 17, the driving member 8 is screwed in the driving
shaft 5, the-mechanical brake 13 being fastened to be
brought under the operating condition, and the click partion
on the feed side of the feed click 14 of the aperation
lever 16 installed in advance béing engaged with the
teeth 8a of the driving member 8, followed by engaging the
sleeve 25 with the ceration portion 23 of the driving
shaft 5, engagedly inserting the engaging hole 28a of the
boss portion 28 in the operation handle 18 into the
sleeve 25, positioning the inclined surface 3la in the
engaging projection 31 of the handle 18 so as tc be brought
into elastic contact with the engaging stepped portion 37 of
the driving member 8 in the vicinity of the top portion of
the prou.jection 31, engaging the stopper 17 with the ceration
portion 23 with holding this condition and adjusting so that
the concave portion 30 of the stopper 17 may coincide with
the convex portion 29 of the uperation handle 18, and
fastening the nut 27 to fixedly mount the stopper 17 oﬁ the
driving shaft 5.

By the way, in the above described construction. if the
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pitch angles of the concave and convex groaves of the
ceration portion 23 and the concave and convex grooves to be
engaged with the concave and convex grooves of the ceration
portion 23 of the stopper 17 are reduced, even though the
concave and cunvex grooves of the stopper 17 are shifted
from the concave and convex grooves of the ceration

portion 23 when the concave portion 30 of the stopper 17 is

coincidedly engaged with the convex portion 29 of the

gperation handle 18 held at the above described elastic
contact position, one pitch angle of the respective concave
and convex grooves is largest, so that the quantity of the

shift of the position of elastic contact of the inclined

surface 3la in the projection 31 with the engaging stepped
portion 37 is not increased but in the Ease where the pitch
angles of the concave and convex grooves are set at for
: example 15 to 20°, that is the number of the concave and
‘ convex grooves l7a of the stopper 17 and the concave and
* convex grooves 23a of the ceration portion 23 is set to 18,
respectively, as shown in Fig. 8, the maximum shift of the
elastic contact position corresponding to 20° is brought .
about.
Consequently, the force component in the brake-
fastening direction of the driving member 8 by the spring 19
| is reduced by this shift and the reverse rotary resistance

larger than the engaging resistance by the feed click 14 can
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qot be given to the driving member 8 under certain
circumstances but the shift of the elastic contact position
can be easily eliminated by providing a plurality of at
LeéSt ones of the concave portions 30 and said convex
portions 29 at regular intervals in the circumferential
direction and selecting the pitch angles so as to be
different from those of said concave and convex
grooves 17a, 23a provided on the stopper 17 and the cerétion
portion 23 of the driving shaft 5 and ones obtained by
multiplying the pitch angles of the concave and convex
grooves 17a, 23a by integers.

That is to say. in the preferred embodiment shown in
Fig. 8, the pitch angles 8. of the concave and convex
grooves l7a, 23a provided on the stopper.17 and the ceration
portion 23 are set at 20°, a pair of convex portions 29
shifted in phase by 180° being provided on the operation
handle 18, and the stopper 17 being provided with 8 concave
portions 30, with which the convex portions 29 are to be
engaged, at the pitch angles 6. of 43° in the
circumferential direction.

Consequently, the position of the operation handle 18
relative to the stopper 17 in the circumferential
direction can be shifted by 3° by shifting the positionl
where the concave portions 30 are engaged with the convex

portions 29, by one pitch angle 8., that is 45°, under the
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condition that the stopper 17 is shifted relatively to the
ceration portion 23 of the driving shaft 3 by two pitch
angles 26 ., that is 40°. In addition, the position of the
operation handle 18 relative to the stopper 17 in the
circumferential direction can be shifted by 10° by shifting
the position, where the concave portions 30 are engaged with
the convex pertions 29, by two pitch angles 2 8., that is
90°, under the condition that the stopper 17 is shifted
relatively to the ceration portion 23 of the driving
shaft 5 by four pitch angles 46 ,, that is 80°.
Furthermore, the position of the operation handle 18
relative to the stopper 17 in the circumferential
direction can be shifted by three pitch angles 36 2, that is
135°, by shifting the position, where thé concave
portions 30 are engaged with the convex portions 29, by six
pitch angles 66 ,, that is 120°, under the condition that
the stopper 17 is shifted relatively to the ceration
portion 23 of the driving shaft 5 by six pitch angles 6 8.,
that is 120°. That is to séy. the position of the
operation handle 18 relative to the stopper 17 in the
circumferential direction can be adjusted to 3 steps of 3°,
10° and 15°.

Besides, the pitch angles of the concave and convéx
grooves 17a, 23a of the stopper 17 and the ceration

portion 23 are not limited by the above described 20° but
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they may be set to for example 13°. In the case where the
pitch angles of the concave and convex grooves 17a, 23a are
set to 13°, the pitch angles of the concave portions 30
provided in the stopper 17 are set differently from not only
ones of 13° but also ones obtained by multiplying 15° by
integers. That is to say, they are set to for example 36°.

In this case, the position of the operation handle 18

relative to the stopper 17 in the circumferential direction
can be adjusted at four steps of 0°, 3°, 6° and 9°. In
addition, in the preferred embodiment shown in Fig. 8. a
plurality of concave portions 30 were provided in the
stopper 17 at the pitch angles selected so as to be
different frpm the pitch angles of the concave and convex
grooves and ones obtained by multiplyiné the pitch angles of
the concave and convex grooves by integers but a plurality
of convex portions 29 may be provided in the operation
handle 18 at the pitch angles selected so as to be
different from the pitch angles of the concave and convex
grooves and ones obtained by multiplying the pitch angles of
the concave and convex grooves Ey integers.

Frurthermore, the operation handle 18 was provided with
the convex portions 29 and the stopper 17 was provided with
the concave portieons 30 but the operation handle 18 ma§ be
provided with the concave portions 30 and the stopper 17 may

be provided with the convex portions 29.
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in the case where the above described

BesidES.

_truction is adopted.
con

dle 18 and the stopper 17, the same method as the above
hand!€

in order to install the operation

ibed one is used but the operation handle 18 is
descr

jtioned SO that the inclined surface 3la in the engaging
s :

:@jection 31 of the handle 18 may be brought into elastic
contact with-the engaging stepped portion_37 of the driving
nember 8 at the vicinity of the top portion thereof and the
concave portion 30 of the stopper 17 nearest the convex
portion 29 of the operation handle 18 is engaged with the
convex portion 29 under the above described condition held
to install the stopper 17 in the ceration portion 23 of the
driving shaf; 9.

In this case, if the cancave portioh 30 is shifted
relative to the convex portion 29 in position, the
stopper 17 is rotated by every 2 pitch angles of the concave
and convex grooves l7a to be adjusted, whereby being engaged
under the nearest condition. As a result, the position of
the operation handle 18 relative to the driving member 8, in
short the position where the inclined surface 3la is brought
into elastic contact with the engaging stepped portion 37,
can be set at the optimal position in the vicinity of the
top portion or positions near the optimal position and khus

the elastic contact position can be accurately and simply

determined, whereby the installability can be improved.
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even in the case where the braking

addition.
10 and the like in the mechanical brake 13 were

In

g,
;lates
sed. the adjustment can be easily conducted by changing
e

abré
jon of the stopper 17 relative to the operation

the positi
Je 18 in the above described installing procedure under

hand
ne condition that the operation handle 18 is positioned at
t

the proper elastic contact position and also the

readjustment can be simply conducted.

Although the operation handle 18 is energized in the
axial direction by means of the spring 19 and the driving
ember 8 is energized in the brake-loosening direction by
means of the idling-controlling spring 20 in the above
described preferred embodiment, the idlipg—controlling
spring 50 may be omitted to merely energize the operation
handle 18 in the axial direction by means of the spring 189.

In addition, in the case where the idling-controlling

spring 20 is used, the coil spring may be used as the

idling-controlling spring 50 but the flat spring is

preferably used, as shown in Figs. 1, 7.

That is to say, the idling-controlling spring 50 shown

in Figs. 1. 7 comprises a twisted portion 30a twisted

spirally on the same one plane and first- and second spring

legs 20b, 30c positioned at both ends of said twisted

portion 50a, said first spring leg 50b being bent at right

angles to the axial direction of the twisted portion 30a to
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be engaged with the first regulating surface 33 of the
driving member 8, and the second spring leg 30c being bent
in the radial direction relative to the twisted portion 30a
to be engaged with the front side surface of the engaging
projection 31 of the operation handle 18, that is the front
side surface in the regular rotating direction of the
driving member §.

Furthermore, although the driving member 8 is formed of
the single member to be screwed in the driving shaft 5 in
the above described preferred embodiment, the driving
member 8 may comprise a brake-pressing member scrweed in the
driving shaft 3 and a body of revolution rotatably supported
on a cylindrical portion of said brake-pressing member and
provided with teeth on an outer circumférence thereof. In
this case, a lining plate is provided between the brake-
pressing plate and said body of revolution, said lining
plate and a flat spring being supported on the brake-
pressing member outside of the body of revolution, and a
load-setting and adjuﬁting member heing scrweed ta compose
an overload-preventing mechanism.

In the case where said overload-preventing mechanism is
incorporated in such the manner, the same shape as the
projection 32 is given to said load-setting and adjusting
member and the load-setting and adjusting member is provided

with the first- and second regulating surfaces 33, 34 and
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the idling-controlling surface 35 to form the engaging
stepped portion 37 at the end portion of the second
regulating surface 34.

In addition, in the present preferred embodiment., the
driving member means the whole overload-preventing mechanism
including the brake-pressing member and the load-setting and
adjusting member and the membe;. on which the engaging
stepped portion 37 is to be provided, is not limited by the
load-setting and adjusting member but the engaging member
may be provided on the brake-pressing member or a member
fixedly mounted on the brake-pressing member. Furthermore,
in the case where the idling-controlling spring energizing
the driving member in- the brake—loosening direction is
provided, the spring leg of this spring'ﬁay be engaged with
the load- setting and adjusting member or the brake-pressing
member or said member fixedly mounted on the brake-pressing
member. Furthermore, in the case where the idling-
controlling spring is provided, the flat spring shown in
Figs. 1, 7 is preferably used.

Besides, according to the present invention, although
it is preferable that the driving member 8 is provided with
the idling-controlling surface 3% so that the engaging
projection 31 may be brought into elastic contact with‘the
idling-controlling surface 3% to hold the idling condition,

it 1s not indispensable.
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according to the present invention, said engaging

repped portion 37 provided on the driving member 8 is
s .

ought into elastic contact with the inclined surface 3la

T

: br
f of the engaging projection 3! provided on the operation

nandle 18 during the time when the mechanical brake 13 is

being operated, so that a force is given to the driving

nember 8 in the brake-fastening direction at the same time
* as a rotational resistance is given even under the no-load
condition where no load is applied to the load-sheave 3.
As a result, the driving member 8 can be prevented from
being reversely rotated with being accompanied by a
returning opgratinn of said operation lever 16 by an
engaging resistance of said feed click 14 provided on the
operation lever 16 and engaged with teeth 8a of the driving
member 8 during the time when the hoist and traction of the
load-sheave 3 is being conducted by the reciprocal operation
of the operation lever 16. As a result, fhe mechanical
brake 13 can be always operated by operating the operation
lever 16 even under the no-load Eonditicn and thus the load-
sheave 3 can be drivenly rotated in the hoist-traction
direction through the mechanical brake 13.

Consequently, in the case where the load-sheave 3.is

drivenly operated in the hoist-traction direction under the

no-load condition, the conventional complicated operations
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e load to the load-sieve and applying the

_ applying th
: 41 force to the driving member can be made unrequired
L {,‘\_tern

thus the hoist and traction opcration under the no-load
and

simplified.
condition can be B

[n addition, the end face of the engaging projection 31

provided on the operation handle 18 is engaged with the

driving member 8 and the projection 32 having an idling-

el L

controlling surface 35 brought into elastic contact by the
energizing force of the spring 19 is provided, whereby an
idling condition can be held by bringing the projection 31
into elastic contact with said idling-controlling surface 33
by operating the operation handle 18 and thus an input range
of a tension pf the load-chain during thg idling-control can
be expanded. As a2 result, the load-chain can be adjusted
in length without requiring a skill. Furthermore, the
engaging stepped portion 37 is provided at the rear end
portion in the drivenly rotating direction of the
projection 32 and the projection 37 is brought into elastic
- contact with the inclined surface 3la of the projection 31
during the time when the mechanical brake 13 is being
operated, so that the hoist and traction operation by the

reciprocal operation of the operation lever becomes possible

by a simple construction utilizing the projection 32 even

under the no-load condition.

Moreover, the driving member 8 can be rntated by an
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action of the idling-controlling spring 30 to loosen the
mechanical brake 13 by the simple operation of merely
crawing the operation handle 18 to the outside position far
from the driving member 8 by providing the idling-
controlling spring 30 between the driving member & and the
operation handle 18. Conscugntly., even in the case where
the idling operation ;s conducted by an inexperienced
person, the idling operation can be easily achieved, the
operatability being able to be improved. and the error
operation being able to be eliminated. and thus also a
disadvantage that the idiing-controlling is iLmpossible due
to the error operation can be eliminated.

Besides, the position where the inclined surface 3la of
the engaging projection 31 provided an the operation
handle 18 is brought into elastic contact with the engaging
stepped portion 37 provided on the driving member 8 when the
inclined surface 3la is brought into elastic contact with
the engaging stepped portion 37 can be set to the suitable
ane, that is one near a top portion of the projection 31 in
the inclined surface 3la, in high accuracy by merely
adjusting the position of the operation handle 18 in the
circumferential direction relative to the stopper 17, in
short by the simple operation of merely changing the
engaging positions of the concave and convex

portions 29, 30, by providing a plurality of at least ones
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of the concave portions 30 and the convex portions 29
provided between the opposite surfaces of the stopper 17 and
the operation handle 18 at regular intervals in the
circumferential direction and selecting their pitch angles
so as to be different from those of said concave and convex
grooves 17a, 23a connecting the stopper 17 with the driving
shaft 5 and enes obtained by multiplying the pitch_angles of
the concave and convex grooves l7a, 23a by integers.
Additionally, the adjustment of this elastically contacting
position can be easily achieved even though a lining plate

of the mechanical brake 13 is abraded and the elastically

contacting position is out of order.
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CLAIMS:

1. A lever-type hoist and traction apparatus, in which a
load~-sheave (3), a driving shaft (5) having a driven member
(7) for driving said load-sheave (3), a driving member (8)
provided with teeth (8a) on an outer periphery thereof and
screwed in said driving shaft (5) and an operation lever
(16) provided with a mechanical brake (13) and a feed click
{14) switchably engaged with said teeth (8a) for driving
said driving member (8) in regular and reverse directions
by a reciprocal operation, characterized in that a stopper
(17) is provided at an axial end portion of the driving
shaft (5), an operation handle (18) movable in the axial

direction but unrotatable relatively to the driving shaft

(5) being prbvided between said stopper (17) and the
driving member (8), a spring (19) for energizing said
operation handle (18) in the direction approaching to the
driving member (8) being provided, an engaging projection
(31) projecting toward the driving member (8) being
provided on a surface opposite to the driving member (8) of
the operation handle (18), an engaging stepped portion
(38), with which said projection (31) is engaged, being

%é provided on a surface opposite to the side of the operation
handle (18) of the driving member (8), and an inclined
surface (3la) inclined on the rear outward side of the
regular rotation of the driving member (8) toward the base
end side from the front end side of the projection (31)
being provided on the side before in the direction of the

regular rotation of the driving member (8) in the
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projection (31) to bring said inclined surface (31a) into
elastic contact with said engaging stepped portion (37) by
an energizing force of said spring (19) during the time
when said mechanical brake (13) is being operated.

2. A lever-type hoist and traction apparatus as set forth
in claim 1, in which a projected portion (32) engaged with
an end face in the axial direction of the engaging
projection provided in the operation handle (18) during a
rotational operation of the operation handle (18)
relatively to the driving member (8) and having an idling-
controlling surface (35) brought intc elastic contact
therewith by said energizing force of the spring (19) is
provided on a surface opposite to the operation handle (18)
of the driving member (8) and said projected portion is
provided with said engaging stepped portion (37) at a rear
end portion'in the rotational direction thereof.

3. A lever-type hoist and traction apparatus as set forth
in claim 1 or 2, in which an idling-controlling spring (50)
for energizing the driving member (8) in the brake-
loosening direction of the mechanical brake (13) is

Provided between the driving member (8) and the operation
handle (18).

4. A lever-type hoist and traction apparatus as set forth

in claim 1, in which the stopper (17} is connected with the
driving shaft (5) by a connecting structure using a large
Number of concave and convex grooves (l17a, 23a), concave
Portions and convex portions (29) engaged with said concave

Portions (30) being provided between opposite surfaces of

i
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the operation handle (18), a plurality of

opper and
we SEOPF ncave portions (30) and said convex

ast ones of the €O
regular intervals in the

at 1¢ .
reions (29) peing provided at
!.r T serential direction, and their pitch angles being
’ circus
jfferent from those of said concave

gelected so as to be d
23a) provided between the stopper

and convex grooves (17a,
d the driving shaft (5) and ones obtained by

(17) an
pultiplying said pitch angles of the concave and convex

grooves (17a, 23a) by integers.
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