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The present invention relates toc a lever-type hoist and
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
{oads 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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| oads' by driving a | oad-sheave through a nechanical brake by a
reci procating operation of said operation lever. In- a |lever-type hoist and
traction apparatus provided with an operation lever, as disclosed in for
exanpl e Japanese Utility Mdel Application Laid-Open No. Hei 3-107490, the
di scl osure of which is hereby incorporaed by
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 said lever-type lioist 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 to 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, sé
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

Ariving member by a returning
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reference, a driving shaft is provided wth a driving nenber having teeth
on its outer periphery screwed therein. In addition, said operation |ever
is provided with a feed click engaged with said teeth of said driving
menber so as to be switched over, a click portion on the feed side of the
driving nenber being engaged with the teeth and the

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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operation | ever being reciprocally operated to forwardly screw the driving
menber, whereby operating a nechanical brake, a driving power due to a
reci procal operation of the operation |lever being transmtted to a

| oad- sheave fromsaid driving shaft through said nechani cal brake, and the
| oad- sheave being driven to conduct a hoist and traction of

load-chain or ar operation for applying said external force
to the driving member is required 1in 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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| oads. l Furthernore, a click portion on the return side of the feed click
S engaged with the teeth of the driving -2-

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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to reciprocally operate the operation | ever, whereby rearwardly

i ng the driving nmenber and thus releasing the operation of the
mechg@ni cal brake to reversely rotate the | oad-sheave by a quantity
rearivardly screwed of the driving nenber in order to unload or rel ease a
traction. However, in said | ever-type hoist and traction

me
SCr

. ] 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
res v

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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atus having the above described construction, the driving nenber is
ted to be regularly and reversely rotated by engagi ng one of the

portti on 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 nenber and reciprocally operating the operation

.4 pitch angles of the concave and convex grooves
sal

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 aon the aperation
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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| e@r and the driving nenber is forwardly screwed by this regular rotation
to pperate the nechanical brake and transmit the driving power due to the
rec§ procal operation of the operation |lever to the | oad-sheave fromthe
driying shaft, whereby driving the | oad-sheave to be rotated, so that a
di sadvantage occurs in that in the case where no | oad
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 1s 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 the idling-control can

be expanded. As & result, the load-chain can be adjusted
in length without regquiring a skill. Furthermore, the
b engaging stepped portion 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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is'applied to the | oad-sheave, the driving nmenber is forwardly screwed to
operate the nechani cal brake and consequently, even though the operation

| ever is reciprocally operated under this condition, the driving power is
transmtted by a going novenent of the operation | ever and the operation

| ever is returned to a going

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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novenent-starting position w thout being followed by the driving nmenber by
a returning - 3-

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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novenent of the operation |ever but in the case where the operation |ever
Is.reciprocally operated to operate the | oad-sheave in the hoisttraction
di rection under a no-load condition where no |load is applied to the
| oad- sheave, no- load is applied to the | oad-sheave, so that, even though
t he nechani cal brake is operated during said going novenent of '

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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the operation | ever, an engagi ng resisténce of the feed click engaged with
the teeth of the driving nenber overcones a reverse rotation resistance of
the driving nmenber to reversely rotate the nechani cal brake w th being
acconpani ed by said returning novenent of the operation |ever, whereby
rel easing the nechani cal brake and as a result, even though
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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beration lever is reciprocally operated, the driving nenber nerely
s the forward screwi ng rearward screwi ng and thus the nmechani cal

i s not operated. So, conventionally, the operation |ever is
ocally operated with applying a load to the | oad-sheave or a | oad-
| aid on the | oad-sheave during the hoist traction by

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 5 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

This Sheet Has Been Replaced

(1) LT




megns of the operation | ever under the above described no- |oad condition
or jan external force is manually applied to the driving nenber from outside
to prevent the driving nenber frombeing reversely rotated with being
foliowed by the returning novenent of the operation |ever. However, in
every case, a defect occurs in that an

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
[ R

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 Qeing

engaged with said concave partions 30 of the stopper 30 to

make the operation handle 18 unrotatable relatively to the

-
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op!ration for applying a load to the | oad-sheave or said 4 | oad-chain or
anjoperation for applying said external force

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
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to tle driving nenber is required in addition to the reciprocal operation
of the operation lever, in particular in one-man working, an operation for
addi ng the external force by one hand with operating the operation | ever by

t he ot her

hand and an operation for holding a hoist and tracti on apparatus

body nust be conducted and thus the

i,

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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hoi st gnd traction operation under a no-load condition is conplicated. EP O
533 448 (El ephant Chain Bl ock Conpany Limted) discloses a hoist and
tractijon machi ne having a nechani cal brake, in which an operating handl e
not-r¢glative-rotatable is axially novably interposed between a stopper

provi ded
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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at @ al end of a driving shaft and a driving nmenber screwable with the
' ) shaft, and between the operating. handle and the stopper is

ed regul ati on neans having first and second regul ati on surfaces and
egulating a relative rotation range of the driving nmenber with respect
to tge driving shaft so as to enable rel ease of the

\4yed on an outer surface of the operation lever 16 for
ispLé.

dicating the operating positions of said operational
in

~tion 13 of the feed click 14.
po

vorcover, although the driving shaft 3 is provided with

the first- and second screw portions 20, 21 thereon to screw
e driven member 7 and the driving member 8 therein
Laking 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
neans 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 nat required.

An operation of the Jever~-type hoist and traction

apparatus having the above described construction will be
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reguati on by noving the handle away fromthe driving nmenber and a free
rot agi on control surface in continuation of the second regul ating surface,
so tQat the operating handle is provided with engaging portions in elastic
cont@ct with the free rotation control surfaces and at the opposite surface

of each projection wth respect to the
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§ resul?ing
from the going movement of the lever 16, the engaging

stepped portion 37 is brought into elastic contact with the
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second¥regul ation surface is provided a slanted gui de surface. The
operatfng handle is freely rotated in the nornmal direction so as to guide
t he prfojections toward the free rotation control surfaces and the driving
menber{ i s noved away froma driven nenber by fee-rotation-operation of

[ t he operating handle fromthe driving nenber to

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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be norE!lly rot at ed, whereby.the braking action of the nmechani cal brake by
a brakj ng ratchet wheel and braking plates is released to control the free

rotatijon of the driving shaft and the el astic biasing nmenber biases it to
hol d tfhe state of free rotation control by the elastic contact of the

proj egti on.

|
i
1
i

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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-5- Itiis an object of the present invention to provide a |ever-type hoi st
and tfaction apparatus capable of .

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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effe@tively operating a nmechanical brake by a reciprocal operation of an
oper§tion | ever without adding an external force during a hoist traction

oper

tion by neans of said operation | ever under a no-load condition to

drivgnly rotate a | oad-sheave in the hoist-traction direction by a sinple

oper gti on.

*

T A AW AT Py A 1 = < s -

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

( 23 )
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In ofder to achi eve the above described object, the invention provides a
| evej-type hoist and traction apparatus as inclaiml. lo S

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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In addition, it is preferable that an end face in the axial direction of
the engagi ng projection provided in REPLACEMENT SHEET 04 SEP 1999

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.

i 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 ts 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 95, 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 toc be hrought

* into elastic contact with the engaging stepped portion 37 of

! the driving memher 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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-7- " operation handl e I's engaged with said surface opposite to the
oper & on handl e of the driving nenber during a rotational operation of

t he .eration handl e

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
i 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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"to the driving nenber, at |east one projected portion having an

relé
i dl i g introl ling surface brought into elastic contact by said energizing
force the spring being provided, and the or each said projected portion
bei ng §grovided with an engagi ng stepped portion at a rear end portion in a
rotational direction thereof. Furthernore, it

‘ 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 caonvex
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

This Sheet Has Been Replaced

o T




IS eferable that an idling-controlling spring for energizing the driving
menbér in the brake-loosening direction of the nmechanical brake is provided
bet ween the driving nenber and the operation handle. Besides, it is

pref grabl e that the stopper I's connected with the driving shaft by a
conngcting structure

condition that the stopper 17 is shifted relatively to the

ceration portion 23 of the driving shaft 5 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 portions 29, by two pitch angles 2 6 ., 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 the 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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usingfa | arge nunber of concave and convex grooves concave portions and
conveX portions engaged with said concave portions bei ng provi ded
bet we¢n opposite surfaces of the stopper and the operation handle a
plurafity of at |east ones of the concave portions and sai d convex
portipns bei ng provided at regular intervals in the

they may be set to for example 13°. In the case where the

pitch angles of the concave and convex grooves 17a, 23a are

j

f 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

I’ 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 from the pitch angles of the caoncave and convex

grooves and ones obtained by multiplying 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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ci rcunf
be diff
provi de
mul tipl

et ween the stopper and the driving shaft

fromthose of said concave and convex grooves

. jes, in the case where the above described
Besit==r

_truction is adopted.
con

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

in order to install the operation

described one is used but the operation handle 18 is
posltiﬂned so that the inclined surface 3la in the engaging
orojection 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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719l es of the concave and convex grooves by integers.

_8- saM B
Accordi § ®e present invention, said engagi ng stepped portion
provi ded M driving nenber i's

ddition, even in the case where the braking
a

In
10 and the like in the mechanical brake 13 were

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

abra

}
!
f
i
!

psition of the stopper 17 relative to the operation
; P

j the ' . .

! dle 18 in the above described installing procedure under
han

Sl

ne condition that the operation handle 18 is positioned at
t

the proper elastic contact position and also the

ceadjustment 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

RIS TS

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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brought into elastic contact with the inclined surface of the engagi ng

proj ection provi ded on the operation handl e during the tine when the
mechani cal brake is being operated, so that a force is given to the
driving menber in the brake-fastening direction at the sane tine as a

rotational resistance is given even under the no-Ioad
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 firstf and second regulating surfaces 33, 34 and
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lon where no load is applied to the | oad-sheave As a result, the

g nmenber can be prevented frombeing reversely rotated with being
anied by a returning operation of said operation |ever by an

ng resistance of said feed click provi ded on the operation |ever
gaged with teeth of the driving

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 membher
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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menber uring the tinme when the hoist and traction of the | oad-sieve

bei ng nducted by the reciprocal operation of the operation |ever

As a rdpult, the nechanical brake can be al ways operated by operating

t he opgration |ever even under the no-load condition and thus the | oad-

sheave

e

.I.IllIIllll-----a---------n--

can be drivenly rotated in the hoist traction

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

br
of the engaging projection 3! provided on the operation
nandle 18 during the time when the mechanical brake 13 is
heing operated, so that a force is given to the driving
member 8 1in 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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" the nechanical brake. Consequently, in the case where the

directio ; ( _ : :
I's drivingly operated in the hoist traction direction under

| oad- she
t he

jying the load to the load-sieve and applying the
- apP

) a1 force to the driving member can be made unrequired
{ pern
g’,\te

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

simplified.
condition can be B

In 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-
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 a 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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no-1oad condition, the conventional conplicated operations for applying
thhe |l oad to the | oad-sheave and applying the external force to the driving
nber can be made unrequired and thus the hoist and traction operation

der the no-load condition can be sinplified.

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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In ddition, the end face of the engagi ng projection provided on the

opegati on handl e I's engaged with the driving nenber and the projection
havigng an idling- controlling surface brought into el astic contact by
i's provided, whereby an idling

t hetenergi zing force of the spring
conéition can be held by bringing the projection

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 snes 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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into &
oper aty
duri nd

can b4
engagij

] astic contact with said idling-controlling Sl"{lmH“wnwéu“ﬁiuhgh;hﬁd/o'

on handl e and thus an input range of a tenst+ort O

he idling-control can be expanded. As a result, the |oad-chain
ad] CBATEMSENn | ength without requiring a skill. Furthernore, the
g stepped portion I's provided at the rear end

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
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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pertion in the drivenly rotating direction of the proj ectlo!‘luiuﬂgﬂﬂwt{glnnlll
pRoj ection I's brought into elastic contact wth the incl s

off the projection during the time when the nechanical brake i s being
opferated, so io e@tqdipl(%tl ang, Yty %:.@qrr@lumdoxsdmé@ceﬁ@painto
operation of the“operation | ever becones possi bl e

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.

e o e S

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

Portiong (30) being provided between opposite surfaces of

(39) This Sheet Has Been Replace
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the operation handle (18), a plurality of

opper and
toe 5 PPe ncave portions (30) and said convex

ast ones of the €O
regular intervals in the

st 1@ .
rtions (29) peing provided at
’ terential 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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actilon of the idling-controlling spring to | oosen the mechani cal brake
by the sinple operation of nerely drawing the operation handl e to the
outs}de position far fromthe driving nenber by providing the idling-

conttolling spring bet \@@I{Jﬁﬁ ind 1 D SRACTIUN (X OReFeg | on handl e
: nsequently, even in € case where

1 ABSTRACT
| The invention relates to a lever~type hoist and
traction apparatus in which an operation handle 18 is
provided between a stopper 17 provided at the axial end
portion of a driving shaft 5 and a driving member 8 screwed
in the driving shaft 5 so as to be movable in the axial
-direction but unrotatable relatively to the driving shaft
5. A spring 19 for energizing the operation handle 18
toward the driving member 8 is provided to bring an
inclined surface 3la of the engaging projection 31 provided

on the operation handle 18 into elastic contact with an

engaging stepped portion 37 of the driving member 8 during
the time when the mechanical brake 13 is being operated,
whereby the driving member 8 can be prevented from being
reversely rbtated with being accompanied by the returning
operation of the operation lever 16 by the engaging
resistance of the feed click 14 during the time when the
hoist and traction is being conduction under the no-load

condition.
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the idling operation is conducted by an inexﬁ%&fenced person, the idling

the operatability being able to be

operation can be easily achieved,
i nproved, and the error operation being able to be elimnated, and thus
al so a disadvantaiﬁ]g&a he idling-controlling is inpossible due to the
error operation c I m nat ¢d. |
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Besi des, tjge position where the inclined?subface of the engagi ng
proj ectiory provi ded on the operation handl e I's brought into elastic
contact wigh the engagi ng stepped portion provi ded on the driving nmenber

when the igclined A&C i's brought into elastic contact with the
engagi ng s epped ﬁ ' np3 can be set to the suitable

This Sheet Has Been Replaced
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one, that gs one near a top portion of the[;;ojection in the inclined

surface #&, in high accuracy by nerely adjusting the position of the
oper at i ongnandl e in the circunferential direction relative to the
st opper in short by the sinple operation of nmerely changing the

engagi ng positions of the concave and convex

FIG. 6
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‘porti OJ by providing a plurality of at Ieas% 5nes of the concave portions
and t he fconvex portions provided between the opposite surfaces of the
st opper fand t he operation

FIG. 7
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J
Endl e at regular intervals in the circunferential direction and sel ecting
heir pitch angles so as to be different fromthose of said concave and
‘convex grooves connecting the stopper with the driving shaft and ones
obtained by nultiplying the pitch angles of the concave and convex grooves
by integers. Addi tional ly, the adjustnent
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' & Descuiption : P!"ed ..... to p:
of this elastically contacting position can be eigﬁﬁyfaehleve@pe p&ﬁ x%%
‘a lining plate of the nmechanical brake is abrade aﬁﬁfhm&}ehﬁsQ;%
contacting position is our of order. The follomn é‘ﬁksmﬁlptmead h,ﬂ§
an enbodi rent of the invention. :
-1 - . _DATE OF R_ECEI@TOI“ SEP 1999

LEVER-TYPE HOIST AND TRACTION APPARATUS .+

The present invention relates ta a lever-type hoist and
traclion apparatus, in particular tc a lever-type hoist and
traction apparatus provided with an aperation lever having a
feed click and adapted to canduct a hoist and traction of
toads by driving a load-sheave through a mechanical brake by

a recipraocating operation of said operation lever.

In a lever-type hoist and traction apparatus provided -
wiLh an operation lever. as disclosed in for example
Japanese Utility Model Application Laid-Open No. Hei
3-107430, the disclosure of which is hereby incorporaed by
reference, a2 driving shaft is provided with a driving meﬁber
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 ﬁn the feed side of the
driving member being engaged with the teeth zand the
operation lever being reciprocally operated to forwardly
'scréw the driving member, whereby operating a mechanical
brake, é driving power due to a recipracal 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 hoist and traction of
loads. Furthermore, a click portion on the return side of

the feed click is engaged with the teeth of the driving

9609388 -5



In the drawings:- Fig. 1 is a longitudinal sectional view show ng one i
preferred enbodi nent of a | ever-type hoist and traction apparg&g§nam@ﬁWHBH@J

ST

to the present invention; Fig. 2 is a perspective view as seen from an
inside in the axial direction of an operation handl e;

-2 - |
member to reciprocally operate the operation-Lever, whereby -
rearwardly screwing the driving member and thus releésing -
the operation of the mechanical brake to reversely rotate
the load-sheave by @ quantity rearwardly screwed of the
driving member in order to unload or release a traction.

However. in said lever-type hoist and traction
apparatus having the above descrihbed construction, the
driving member is adapled to be regularly and reversely
rotated by engaging onc of the portion on fhe feed side and
the return side of thé feed c¢lick provided on the operation
lever with the teeth p;nvided on said outer periphery of the
driving member and reciprocally operating the operation
levef and the driving membef is forwardly screwed by this .
regular rotation to operate the mechanical brake and
trsnsmit the driving power due to tﬁe reciprocal operation
of the operation -lever to the load-sheave -from the driving
shaft, whereby driving the locad-sheave to be rotated, so
that a disadvantage occurs in that in the case where no load
is applied to the load-sheave, the driving member is
forwardly screwed tc operate the mechanical brake and
coﬁsequently. even Lhough the operation lever is
reciprocally operated under this condition, the driving
power 1s transmitted by & going movement of the operation
lever and the operation lever is returned to a going

mavement-starting position without being followed by the

driving member by a returning REPLACEMENT SHEET

04 SEP 1999




Fig. 3 is a side view showing a relationship between said operation handle
and a driving nenber; Fig. 4 is a front view show ng a positional WEET
rel ati onshi p between an engagi ng stepped portion of said drl%.EQCﬁMﬁ%%? and
an engagi ng projection of the operation handl e during an ordinary use;

-3 -

movement of the aperation lever but in the case where the
Operatioﬁ levef is réciprocally operated to aperate tle
load-sheave in the hoist-traction direction under 2 no-load
candition where no load is applied to the load-sheave, no-
locad is applied to the load-sheave, so that, even thaugh the
mechanical brake is operated during said going movement of
the operation lever, an engaging resistance of the feed
click edgaged with the teeth of the driving member overcomes
a reveéée rctation resistance of the driving mehber to i
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 operatioﬁ lever is reciprocally operated, the driviné
member mgreky répeats the forward scfewingfrearward screwing
and thus the mechanical brake is not aperated.

Sa, conventionally, the operation lever is recipracally
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 operaﬁion 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 réversely rotated with being folldwed,by
the returning mavement of the operation lever.

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

aperation for applying 2 load.to-the load-sheave or said

("H’f
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- 12 - Fig. 5is a front vieM/corresponding to Fig. 4 and show ng a
positional relationship during an idling-

REPLF«CEMENT SHEET
4 .

load-chain or an operation for applying said extermal force
to the driving member is required in addition to the
reciprocal operation of the operation 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
heoist and traction operation under a no-load condition is
complicated.

EP 0 S33 468 (Elephant Chain Block Company Limited)
discloses a hoist and traction machine having a mechanical
brake, in which an operating handle not-relative-rotatable
is axially movably interpoéed between a stopper provided
at an axial end of a driving shaft and a driving member
screwable with the driving shaft, and between the operating -
handle and the stopper is provided regqulation means having
first and second regulation surfaces and for regulating a
relative rotation rangé of the driving member with respect
to the driving. shaft 'so as to enable release of the
regulation by moving the handle away from the driving
member and a free rotation control surface in continuation .
of the second regulating surface, so that the operating
handle is provided with engaging portions in elastic
contact with the free rotation control surfaces and at the
opposite surface of each projection with respect to the
second regulation surface is provided a slanted guide
surface. The operating handle is freely rotated in the
normal direction so as to guide the projections toward the

- free rotation control surfaces and the driving member is
moved away from a driven member by fee-rotation-operation
of moving the operating handle from the driving member to
be normally rotated, whereby.the braking action of the
mechanical brake by a braking ratchet wheel and braking
plates is released to contrcl the free rotation of the
driving shaft and the elastic biasing member biases it to
hold the state of free =zotation contrecl by the elastic

contact of the projection. REPLACEMENT SHEET
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cdntrol; Fig. 6 is a longitudinal sectional view corresponding to Fig. 1
-and showi ng said idling-control; Fig. 7 is an expl oded perspective view

showi ng principal nmenbers; Fig. 8 is a diagram showing a relakﬁgmﬁbEmENTSHEET
bet ween t he '

-5 -

It is an object of the present invention to pravide
a lever-type hoist and traction apparatus capable aof
effectively oﬁerating a mechanical brake by a reciprocal
operation of an operation lever without addiné an external
force during a hoist traction operation by means of said
operation lever under a no-lcad condition to drivenly
rotate a load-sheave in the hoist-traction direction by a
simple 6peration. .

In order to achieve the above described object,
invention provides a lever-type
apparatus as in claim 1.

the
hoist and traction
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operation handl e and a stopper. A preferred enbodi nent shown in Fig. |
relates to a |l ever-type hoist and traction apparatus w thout an overlo T
preventing devi ce. A cylindrical shaft 4 having a | oad- shémfﬂﬂﬁ“g
rotatably supported between first and second side plates 1, 2 arranged
oppositely at an appoi nted

-6 .-

In addition, it is preferable that an end face in the
axial direction of the engaging projection provided in

REPLACEMENT SHEET
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ihterval, a driving shaft 5, to which a rotary power is transmtted from

the side of an operation | ever described |ater, being relat'ggﬂMﬁmﬂnﬁﬂﬁﬁﬁ§
supported within said cylindrical shaft 4, and a reduction B mechani sm 6

conprising a plurality -of reduction gears being provided between an outside
end portion projected from said squng

the operation handle is engaged with said surface
opposite to the operaticn handle of the driving member
during a rotational operation of the cperation handle

relatively to the driving member, at least omne projected
porticn having an idling-controlling surface brought into
elastic contact by said energizing force of the spring being
provided, and the or each said projected portion being
provided with an engaging stepped portion at a rear end
portion in a rotational direction therecf. Furthermore, it
is prefé?able that an idling-ceontreolling spring for energizing
the dr;ving member in the brake-loosening direction of the
mechanical brake is provided between the driving member and

the operation handle.

Besides, it is preferable that the stopper is
connected with the driving shaft by a coannecting structure

using a large number of concave and convex grooves

concave portibns and convex portions engaged with said
concave gortians being provided between opposite surfaces
of the stopper and the aperation handle a plurality
of athleast anes af ihe cancave partions and. said convex
ﬁortions being gravided at regular intervals in the

circumferential dicectian. and their pitch angles being
selected sa as tc he different from thase of said concave
and caonvex grooves . pravided between the stapger

and the driving shaft and ones obtained by multiplying

{34 SEP 1999
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side plate 2 of said driving shaft 5 and said | oad-sheave 3 to reducedly
transmt said rotary power of the driving shaft 5 to the Sideu%ELA@SMENTSHEEY
| oad- sheave 3 by nmeans of said reduction gear nechani sm 6. R

-8 -

said pitch angles of the concave and canvex grooves
by integers.

Accaording ta the present invention, said engaging
stepped portion = provided oﬁ the driving member 1is
brought into elastic contact with the inclined surface
of the engaging projection provided an the operation
handle during the time when the mechanical brake is
being operated, so that a force is given ta the driving
member in the brake-fastening direction at the same time
as-a rotational resistance is given even under the no-load
candition where no load is applied tc the laad-sheave
As a result, the driving member can be prevented from
beiné reversgly rotated with being_accoqpanied by a

returning operation of said aperatian 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 tﬁe hoist and traction of the

load-sieve is being conducted by the reciprocal operation

of the bperation lever .. As a result, the mechantical
“brake can be always operated by operating the operatien
lever even under the no-load condition and thus the load-

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

drivinggfoperated in the hoist-traction direction under the

REPLACEMENT SHEET
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-13- In addition, a driven nmenber 7 formed of a hub having a flange is
screwed in an outside of the driving shaft 5 projected fromsaid first side
plate 1. a driving nenber 8 having teeth 8a on an outer peﬁhﬁﬂﬁCZMEN¢E¢ﬁfT
bei ng screwed

- g -

no-load condition. the conventional complicated operations
for applying the load to Lhe 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-
controfiing surface brought into elastic contact by the
energizing force of the spring is provided, whereby an
idling condition can he held by brihging the projection
into elastic contact with said idling-contrelling surface
by apérating the operation héndle ‘and thus an input ranée

of a tension of the load-chain during the idling-control can

be expanded. As a result. the load-chain can be adjusted
in length without regquiring a skill. Furthermore. the
engaging stepped portion is provided at the rear end

portion in Lhe driveniy rotating direction of the

projection and the projection is brought into elastic
contact with the inclined surface of the pro.jection
during the time when the mechanical brake ~ 1is being

operaled. so that the hoist and traction operation by the
reciprocal operation of the operation lever becomes possible

by a2 simple construction utilizing the projection even

under the no-load condition. REPLACEMENT SHEeT
' - 1
{

G4 SEP 1999

b s et e e end




in the driving shaft 5 on an outer side of said driven nenber 7. and a pair
of brake plates 9, 10 and a brake click wheel 11 being provided between

said driving member 8 and the driven nmenber 7.  Additionally, %&fﬁdﬂ%@NTSHEET
side plate 1 is provided with a brake click 12 to be engaged mﬁ h-sai d

brake click wheel 11 and a nechaniqahopfake 13 is

Mareaver, 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
persan, the idling operation can be easily achieved, the -
operatability being able to be improveg. and the error
operation being able to be eliminated, and thus alsc a
disadvantage that the idling-controlling is impossible due
to the error operation can be eliminated.

Besides, the position where the'inélined surface of
the engaéing prajection . provided on the aperation
_handle is brought into elastic contact with the engaging
stepped portion praovided 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 portion of the projection in
the inclined surface . in high accuracy by merely
adjusting the position of the operation handle tn the
circumferential direction relative to the stopper , in

short by the simple operation of merely changing the

engaging positions of the concave and convex REPLACEMENT SHEET
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conposed of the brake click wheel 11 and the respective brake plates 9, 10.
Furthernore, a feed click 14 provided with a click portion on the fe S icde
and a click portion on the return. side engageable wth saldRMEe@ﬁ‘fé ﬁﬁ
proVided on an outer circunferential portlon of the driving nmenber S
provi ded 1

portion, by providing a plurality of at least ones of the
concave portions and the convex portions provided between
the cpposite 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 evén 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 ﬁf
the.invention.

In,thémdrawingSQ-

Fig. 1 is a longitudinal sectional view showiné 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 handie and a driving member;

Fig. 4 is a front view shswing a positional
relationship betweén an engaging stepped portion of said

driving member and an engaging projection of the

e e e i AP g O S S =

operation handle during an ordinary use; REPLAGEMENT M.ﬁ‘
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on an outer side in the radial direction of the driving nmenber 8 in an

outside portion of a

brake cover 13a covering an outer circunferenti al

portion of said nechanical brake 13 and an operation |ever %ﬁopﬁ@&ﬂﬁ§HSVE§m
an operational portion 15 selectively engagi ng and deengaging with said

click portion on the

Fig.
showing a
control;

Fig.
to Fig. 1

Fig.
principal

Fig.

operation

f eed side and_slazi q click

§ is a front view corresponding to Fig. 4 and

positional relationship during an idling-

6 is a longitudinal sectional view corresponding
and showing said idling-control;

7 is an exploded perspective view showing
members:;

8 is a diagram showing a relationship between the

handle and a stopper.

A preferred embadiment shown in Fig. | relates to a

lever-type hoist and traction apparatus without an overload-

preventing

dgvice. A cylindrical shaft_4 having a load-

sheave 3 is rotatably supported between first and second

" side plates 1, 2 arranged cppositely at an appcinted

interval, a driving shaft 5, to which a rotary power is

transmitted from the side of an operation [ever described

later, being relatively rotatably supported within said

cvlindrical shaft 4, and a reduction gear mechanism 6

Comprising a pluralify of reductinn gears being provided

between an

cutside end partion 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 3 to

reduction gear mechanism 6.

the side of the load-sheave 3 by means of said



portlon on the rethrhﬂﬁmQEMQNTgamngaed click 14 is provided. And, the
driving shaft 5 isjpgovrded—wth ﬁ}S opper 17
- 13 -

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 8a aon an outer periphery thereof being screwed
in the driving shaft 3 on an outer side of said driven
member 7, and a pair of brake plates 3, 10 and a brake click
wheel 11 being provided between said'driving member § and

the driven member 7. Additionally, the first side

piate 1 is provided with a brake click 12 to be engaged with
said brake click whecl il and a mechanical brake 13 is
composed of the brake ;Iick wheel 11 and the respective
brake plates 9. 10.

Furthermore, a feed click 14 provided with a click
portion on the feed side and a click portlon on the return,
side enaaeeab]e thh said teeth 8a provided on an outer
circumferential portion of the driving member 8 is provided
on an outer side in the radial direction of the driving
member 8 iIn aﬁ outside portion of a brake caover l3a covering
an outer circumferential portion of said mechanical
brake 13 and an operation lever 16 provided with an
aperalional portion 13 sciectively cngaging and deengaging
with said click portion on the feed side and said click
portior on the return side of said feed click.L4 is |
praovided. |

And. the driving shaft 3 is provided with a stopper 17



- 14 - at an axial end portion thereof, an operation handle 18, which is _
unrotatable relatively to the driving shaft 5, is provided q§§mﬁeEM§ﬁF&HEET
stopper 17 and the driving nenber 8 so as to be novable in the axi al
direction froma first position near the driving nmenber 8 to a second
position far S 14 -

at an axi;l end portion thereof, an aperatian handle 18,
which is unrotatable relatively to the driving shaft 3, is
provided between said stapper 17 and the driving member 8
so as to be movable in the axidl direction from a first
position near the driving member 8 to a second pusition far
from the driving member 8, a spring 19 mainly formed of a
coil spring -energizing the operatiaon handle 18 taward the
driving member 8 being provided between the aperation
hand;é 18 and the stopper 17, and regulating means, which
reéulates a rotatable range of the operation handle 18 H
relatively to the driving shaft 3 of the driving member 8
and deregulates said rotatable .range of the cperation
handle 18 relatively to the driving shaft 5 of the driviné

- 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 secand position, being provided between the
operation handle 18 and the drfving member §.

That is to say, in said preferred embodiment shown in

Fig. 1. the driving shaft % is provided with-a ceratian

' poftion 23 having first and second screw partions 20, 21 and
a large number of concave and convex grooves, the driven
member 7 being screwed in said first screw poction 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 § to restrict a
REPLAGLIAHT Bt
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fromthe driving menber 8, a spring 19 raiRhPYVAGEMENEASHIETa) coil spring
energi zing the operation handl e 18 towarid [The dTlVlhg bnper 8 bekmg“nk) =a
provi ded between the operation handl e 1§ q?h §% el 17, Pu%ﬂnt{“‘regulatlng
means, which regul ates a rotatable rangg qf e operati on{handl e 18
relatively to the driving shaft 5 of thg Or-w-rRg—erberd8
- 15 -

m

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 resularly
rotating the driving member 8 relatively to the driving
shaft 9, said ceration portion 23 being engaged with a
sieeve 23 on the auter side of the driving member 8, the
stopper 17 being connected.with an end portion of the
ceration portion 23 on the outer side of said sleeve 23 by a
connecting structure comprising a large number of caoncave B
and convex grooves., and the stopper 17 being fixedly mounted
on the driving shaft 3 through the.sleeve 25 by fastening a
nut 27.

‘Moreover. an eﬁgaging hole 28a provided in a boss
portion 28 aof the operation handle 18 is.engaged with the
sléeve 23, the operation handle 18 being provided between
the stopper 17 and the driving member & under the condition
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 stopper 17 is provided with a pair-
uf-ccncave portions 30. with which said convex portions are
to be engaged, on the outer circumferential portion Lhereof.
and the canvex portions 29 of the operation handle 18 Qeing
engaged with said concave partions 3d of the stopper 30 to

make the operation handle 18 unrotatable relatively to the



and deregul ates said rotatable range of the operation handle 18 relatively
to the driving shaft 5 of the driving nenber 8 by a nnvenent of the
operation handle 18 in the direction far fremthe~drtvrm g&@ﬂq F%wnqw\fET
short a nmovenent toward the second position, &L %é“bﬁgv tWeen t he
operation handl e 18 and the driving nen?gr 8. {"“'”"“

t a4 SEP 1999
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driving shaft 5. |

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

Additionally. the boss portion 28 of the operation
hgndlé 18 is provided with two engaging projections 31
projécting toward the side of the driving member 8 at end
portions in the radial direction on the rear surface side
thergof 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 tﬁe 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
rotatabie range of the driving member 8 relative to the
driving shaft 5, 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
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ooves,

driven nenber 7 being screwed in said filrgt G4rSE®P 189% i pn{ 20 while the

driving nenber 8 is screwed in said EFC ng_screw

portion 37 with which said engaging projection 31 is to be
engaged, an inclined surface Jla 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
projection 31 being provided on the front side in the
regular rotation direction of the driving member & in the
projection 3%, as shown in Figs. 2. 3, and said inclined

surface 3! being brought into elastic contact with said

engaging stepﬁed portion 37 by an energizing force in the
axial direction of the spring 19 under the condition that
the mechanical brake 13 is being operated, in short the
driving member 8 is being forwardly screwed to operate the
mechénical brake 13.

In addition, in the preferred embodiment shown in the.
Arawings. an idling-controlling spring 30 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 operatioﬁ handle 18, the projection 32 being
providéd with an idling-controlling surface 35 which is
continual from the second regulating surface 34 and moves
the operation handie 18 to the second position far from the
driving member 8 tu rotate the driving member 8§ relatively
to the driving shaft 5 by an energizing force in the re£urn'
direction of said idling-controlling spring 30, whereby

bringing a projected front end surface of the engaging

\ 1
5t angkﬁﬁ%wqﬂn‘SHEE

Is to say, in said preferred enbodinﬁgpggﬁﬂwmxlﬂﬂikg 1. the driving

shaft 5 is provided with a ceration portfi avin
screw portions 20. 21 and a | arge nunberd ¢f concave andjcpnv

t he



portlon 21, a coil spring 24 being prOVIdedeﬁbW%Q&qﬁhgh%F Yen nmenber 7 and
t he dr|V|ng menber 8 to restrict a - 1u

: ot rEnENT SHEET
| GaSEP fog | . RIPLACEMENTS!
’ U4 SEP 1999 P

|

projection 3l inte proximity with the driving shaft 5 by

- 18 -

energizing the spring 19 in the axial direction when the
mechanical brake L3 was loosened 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-
cantrolling surface 3% and is engaged with the froat side in
the rotary direction of the engaging projection 31 when the
driving member 8 is rotated relatively to the driving -
shaft 3 under the condition that the front end surface of
the engaging projection 31 is broﬂght into contact with the
idling-controlling surface 33, as shown in Figs. 1, 7.
Furthermore, referring te Fig. L. rgference numeral.44
designates a click-holding mechanism holaing the feed
click 14 at three positions, that is a feed position
(regularly rotating positien) where the click portion on the
feed side of the feed click 14 is engaged with the teeth 8a
of the driviﬁg member 38, a return position (reversely
rotating pesition) where the click portiaon on the return
side is engaged with the teeth 8a and a neutral pesition
where neither of the click portion on the feed side and the
click partion on the retucn side is engaged with the
teeth 8a. said click-holding mechanism 44 comprising a
pressing member 45 and a spring 46. and lettecrs. such as for

example ifeedj, return! and Tneutral) or (idling), being



nmoverment in the axial direction of the criﬁE@MGﬁA’i‘EﬂérSl’iEEﬁ“elfative to the | €1
driving shaft 5 the driving nenber 8 beilnd screwsd-immthe IeI%W@ﬂUEMENTSHE

direction in Fig. 1 by regularly rotating it I menber relatively
| TS R

to the driving shaft 5. said ceration pqrt 3nbaged with a
sl eeve 25 on the outer side of the drigijng—rerber—8,.the

displayed on an outer surface of the operation lever 16 for
indicating the upérating positions of said operatiaonal
portion 13 of the feed click l4.

Moreover, although the driving shaft 3 is provided with
the first- and second screw portions 20, 21 thereon to scrow
the driven member 7 and the driving member 8 thereia
taking the workabiiity and strength of the driving shaft
into consideration in the above described construction., also
a ceraiion 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 spfing 24.lthe second screw portion 21 may
be provided with an E-ring to provide thé coil spring 2{
hetween said E~ring and the driven member 7.

Furthermore, 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.
Nquck..lnc. 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 the spring 24 is not required.

An operation of the lever-type hoist and traction

apparatus having-the above described construction will be



stopper 17 being connected with an end portion of the ceration portion 23

- on the outer side of said sleeve 25 by meeﬂﬁepttn “structure conprising a

| arge number of concave and convex groo? BEPlahd " HE Xt'oppkr 17 being
fixedly nounted on the driving shaft 5 though the sleeve E5Mbyrﬁ asfrenierg a

nut 27. - 20 _t \ gs SEP 1999
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below described.

At first, in case of a loading uperation, the click
partion on the feed side of the feed click L4 is engaged
with the teeth 8a of the driving member 8§ by aperating 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
lefiward direction in Fig. l. that is to the side of the
driven member 7, and this forward screwing condition is
maintained to operate the mechanical brake 13. On the
other hand, in the case where no load is applied to the
laad-sheave 3, in the conventional examples, the driving
member 8 is reversely rotated with the return movement of
the lever 16 if the engaging resistance of the click portion
on the feed side engaged with tﬁe 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 cannat be aperated even though the
lever 16 is reciprocally operated. However, according to
the present invention, when the mechanical brake 13 is
operated by the ratation 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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Moreover, an engggijig hol e 28a prO\lded in a boss portion 28 of the
operatlon handl e 1aelg4eﬁgpgpdgMAtm the sl eeve 25, the operation handle 1
bei ng provi ded bgtween the stoppgr |17 and the driving member E ENWﬁﬁ
condition that t 3 5lis novable in the axial ection and
rot at’abl e, the operation handle 18 being _provided with a

inclined surface 3la of the engaging projection 31 of the
operaticn handle 18 to act the energizing force in the axial
direction of the spring 19 upan the driving member 8§,
whereby pressing the driving ﬁember 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 8 and- simultaneously the engaging stepped portion 37
is Erought inta elastic contact with the inclined
surface 3la,.soc that a force cumponenﬁ rotating the driving
member § in the brake;fastening direction acts upon the
drlving member 8 by Lhe energizing farce of the spring 19 ta
give the reverse rotating resistance larger than the
cngaéing-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-sheaye 3, after the driving
member 8 was fofwardly screwed by the going movement of the
lever 16. the driving member 8 is not reversely rotated to
be rearwardly screwed wven the returning movement operation
' is.ccnducted. and as a result., the forward screwing of the
driving member 8§ is maintained and thus the mechanical
rake 13 is operated.
And. by the action of the mechanical brake 13. the
rotary power of the driving member é resulting from the

going movement operation of the operation lever l6 is

o
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palr of convex poﬁtfdﬁ%fﬁgﬁoﬁ.an ilnner circunferential surface thereof
while the stoppdr 1715 prdVTdém $Ath a pair of concave portlons 30, with,

whi ch said conv%x porai 9ps B4¢ to.he engaged, on the outer ﬁ ni@ﬁ%ﬂﬂﬂ SHEET
portjon thereof@ and the convex: p@rtlons 29 of the operation Ie 18
bei ng engaged mLthmsard concave* pOrt|0n3230 of the stopper 30 to

- o s ey - JI

trdnsmltted to the Sldﬂ of the load-sheave 3 through the
reductiaon gear mechanism § and the cylindrical shaft 4 from
the driving shaft 3 and the baggages 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 partion on the return side of the feed click 14 in
the operatlional portion 13 is engaged with the teeth 8a of
the driving member 8 to swingably operate the lever 16,
whereby ratating the driving member 8 in the reverse
rotating direction. As a result, the driving member & is

, screﬁéd rearwardly reclatively to the driven member 7 and
thus.the braking actian 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 wﬁere said chain laid around the load-sheave 3
is freely lengthened and shortened to the load side under
thg idling condition of the load-sheave 3 will be below

 described.

In this case. the feed click 14 is positioned at the
neutral positicen and the operation handle 18 is drawn to the
side of the stopper 7. that is the second position far from
the driving member 8, against the energizing force in the

axial direction of the spring [9 under this conditiaon.



make the operation handl e 18 unrot at ajl BEPAGEMENEI SHEES { he -16- driving

shaft 5.
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As a result, the projection 3l provided an the agperatign
handle 18 is moved to a regulation-releasing positian which
is not regulated by the first- and second regulating
surfaces 33, 34. By this reéulation—releasing and the
switching of the feed click 14 to the neutral position., the
driving member 8 is rotated in the brake-lousening direction
{the directien shown by a dotted Line in Fig. 4) by the
enegizing force in the twisting direction of the idling-
cnntrolling sﬁring 30 to take the condition shoﬁn in Fig. é.
Consequently, by merely using the spring force of the
spring 30 as thé spring force capahle of rotating the
driving member 8 to the brake-loosening position to draw the
operétion-haqdle lS-to_the second position, the driving
member & can. be: rotated to be rearwardly.screwed in the -
airection 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 under

the idling condition. Moreover, at this time, the

projection 31 is moved to the position shown by a dotted

line in Fig. 3 from the position shown by a dotted line in

Fig. 4 to be opposite to the idling-controlling surface 35
of the driving member & and when the drawing aperation af

the aperation handle 1§ is released under this conditian,

the operation handle 18 is pressed toward the driving

member 8 by the energizing force in the axial direction of



Besi des, said spring 19 is provided betweéﬁ?@ﬁf@ﬁ@%i@éféuﬁface of said boss

portion 28 of the operation handle 18 ard [an inside surface opposite to the

boss portion 28 of the stopper 17 to prgss the oper@sdon handle 18 in the

gbrectlon towar ¢ t he driving nenber § gy_%E_EDE:gLELPghBO?Br éEPUﬁEEM%Qﬁ%WQFT
) 1

.

the spring 19 and the projected front end surface af the

projection 31 LIs brought intec elastic contact with the
idling-cantrolling surface 33 of the projection 32 provided
on the driving member 8, as shaown in Fig. 6, whereby the
irdling rotation condition of the load-sheave 3 is held by
the frictional resistance resulting [rom this elastic
contact. Consequently, during the idling rotation when the
chain is pulled 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
convenlional examples and the chain an 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 farce 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-contrulling surface 35 is slippedly released
to_retubn the engaging projection 31 between the first

'regulating surfae 33 and the second regulating surface 34.
whereby the condition that the braking operation of the
mechanical brake 13 can be conducted and suspended, as abave
described, is recovered. That is. when the strong fogce;is
acted upon the load-sheave 3 in the reverse rotating

direction, the driving member 8 is screwed in the driving



Additionally, t he boss portion 28 of th 2Bs @Tqﬂg%ge 18 is provided
with two engagi ng projections 31 projec ir@p£5§gﬁ% £ | gde of ;&gggéwyhpggT
menber 8 at- end portions in the radial dinection on the raarfﬁﬁF si de

t hereof symmetrically, as shown by a do tﬁmiﬂirﬁﬁﬁFW§§§) 4, the driving
menber 8 being provided with a pair_ ef | .

shaft 3 and its raotary inertia is large as compared with
that of the driving shaft 3, so that the idling-controlling
surface 13 avercomes the twisting energizing farce of the
spring 19 to be slipped relatively to the engaging
projection 31, whereby the driving member 8 begins to start
to rotate slightly behind the ratation of the aperatian
kandle 18. - As a result, the elastic contact of the
projectgd front end surface of the engaging projectiaon 31 .
with the idling-controlling surface 33 is released ta retuéﬁ
the engaging prajection 31 between the first regulating
surface 33 and the second regulating surface 34.

- Furthermore, in tﬁe case where the load-sheave 3 is
adjuéted.in'length by controlling the idling in the abave .
described manner to conduct the loading‘and the tractiod,-.
the feed click 14 is switched over to the feed position from
the neutral position to engage the click portion on Lhe feed
side with the teeth 8a and operate the aperation lever 16,
whereby the mechanical brake 13 can be easily returned to
the operating conditian. That is to say, when the
operation lever 16 is operated under the cundition that the
click portion on the feed side is engaged with the teeth 8a,
the rotary resistance is given to the driving shaft 3 by the
strained load-chain. so that the driving member 8 is rotated
tn the regular rotating direction, in short in the feed

direction, to be rearwardly screwed, whereby the mechanical
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projections 32 on the side opposite two | h&Fhasvigor 61BN 28 of the
operation handl e 18 thereof SynﬂEtrical|§,VHS“§hDVﬂ”Tﬂ“Hi . 4, said
proj ections 32 being provided with first;abdq%ggggdﬁ%ggul'ting surfaces 3
34 which are engaged with sai-d engaging prbj &ctifons 31 QO=re$EPLé@E%%NHSH
relative rotatabl e range of the drivingémenber.-8-relativeto the

! ¢
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brake 13 is operated and the load-sheave 3 is rotated

g:T

through the mechanical brake 13 and as a result, the haist
and traction can be conducted.
Besides, in the above described preferred embodiment,

in corder 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 portion
on the feed side of the feed click 14 of the operation B
lever 16 installed in advance being engaged with the

teeth 8a of the driving mémbe} 8, Followed by engaging the
sleeve 25 with the ceration portion 23 of the driving

shaft 3, engagedly inserting the engaging hole 28a of the
baoss portion 28 in the operation handle i8 into the

sleeve 25, positioning the inclined surface 3la in the
engaging projection 31 of the handle 18 so as tc be brought
into eléstic cantact with the engaging stepped partion 37 of
the driving member 8 in the vicinity of the top portion of
the projection 31, engaging the stapper 17 with the ceration
portion 23 with holding this condition and adjusting so that
the concave portian 30 of the stopper 17 may coincide with
the convex portion 29 of the aperation handle 18, and
fastening the nut 27 to fixedly mount the stapper 17 05 the
driving shaft 3.

By the way, in the abave described construction. if the



dr|V|ng shaft 5, whereby constructin at ans, mhen the
driving nenber 8 is rotated reIatlvely%§88@¢ﬁyﬁygl5ﬁwﬁf shaft 5
regul ating .surfaces 33, 34, said secqnd regul ating surface 34q503|t|on

a rear end portion in the regul ar rotjatli qpgd§gpopgenjof the projections 32
bei ng provided with an engagi ng stepfed

pitch angles af the cancave and canvex graaves af the
ceration partion 23 and.the concave and canvex groaoves ta be
engaged with the concave and convex grooves of the ceration
portian 23 of the stopper 17 ﬁre reduced, even though the
cancave and convex grooves of the stopper 17 are shifted
from the concave and canvex grooves aof the ceration

portiaon 23 when the concave partion 3G of the stapper 17 is

caincidedly engaged with the caonvex portion 29 of the

operatiﬁn handle 18 held at the above described elasﬁic ..

contact pasitian, cone pitch angle af the respective cancave
and canvex grﬁoves is largest, so that the quéntity of the
shift of the position of elastic contact of the inclined
surféce 3la in the prajection 31 with t@e engaging stepped
portion 37.is not. increased but in the ;ése where the p;tch
-angies of the concave and convex grooves are set at for
example 15 to 20°, that is the number of the cancave and
convex grooves [7a of the stopper 17 and the concave and
cunvex groaves 23a of the ceration portion 23 is set to 18,
respecti#ely. as shown in Fig. 8, the maximum shift of the
elastic contact position corresponding to 20° is brought
abaut.

Consequently. the force component in the brake-
fastening direction of the driving member 8 by the snring 19
is reduced by this shift and the reverse raotary resistance

larger than the engaging resistance by the feed click 14 can

g7 FET
e
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nat be given to the driving member & under certain
circumstances but the shift of the elastic contact pasition
can be easily eliminated by providing a plurality of at
least anes af the cancave partions 30 and said caonvex
partions 29 at regular intervals in the circumferential
direction and selecting the pitch angles so as to be
different from those of said cancave and canvex

grooves 17a, 23a provided on the stopper 17 and the ceration
partion 23 of the driving shaft § and anes obtained by B
mulliplying the pitch angles af the concave and convex
groo§es 17a, 23a by integers.

That is to say. in the preferred embodiment shown in
Fig..8. the pitch angles & . of the.congave and convex
grooves l7a, 23a provided on the stcpper-lT and the cer?ﬁion
porﬁion 25 are set at 20°, a pair of convex partions 29
shifted in phase by 180° being provided on the aperation
handle 18, and the stopper 17 being provided with 8 concave
partions 30, with which the convex portion§ 29 are tao be

engaged, at the pitch angles & : of 45° in the

circumferential direction.

Consequently, the position of the aperation handle 1§
relative to the stapper 17 in the circumferential
direction can be shifted by 3" by shifting the position:
where the concave partions 30 are engaged with the canvex

partions 29, by ane pitch angle 8 .. that is 43°, under the
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Btﬂ%%ﬁﬁﬁmg%Eﬁ REDF]| t he driving nenber 8 toward a base end

end side of the projection 31 being provided on the front
Ar Y oigEP @edi rection of the driving menber 8 in1;n§éﬁﬁtT
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shown in Fig#. 2, 3, and said inclined sitPa8e:RT!

e comtact—wi-t h s3f - .

condition that the stapper 17 is shifted relatively ta the

ceration partion 23 of the driving shaft & by twe pitch

angles 28 ,. that is 40°. In addition., the positian of the

gperation handle 18 relative to the.stopper 17 in the

circumferential direction can be shifted by 10° by shifting

the pasition, where the concave portions 30 are engaged with

the convex pertions 29, by two pitch angles 2 8 .. that is

9Q°9, undgr the condition that the stopper 17 is shifted

relatively to the ceration portion 23 of the driving

shaft 5.by four pitch angles 48 ., that is 8d°.

Furthermare, the pasitiaon of the aperatian handle 18

relative to the stopper 17 in the circumferential

dirgction.can be shifted by three pitch angles 386 2, that is

135°, by shifting the position, where the concave .

portions 30 are engaged with the convex portions 29, by six-

pitch angles 68 ,. that is lZO". 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 6.,

that is 120°. That is to say, the position of the

aoperation handle 18 relative to the stapper 17 in the

circumferential direction can be adjusted to 3 steps of 5°.

10° and 15°.

Besides, the pitch angles of the concave and convex

groaves l7a, 23a of the stopper 17 and the ceration

portion 23 are not limited by the abaove described 20° but



engagi ng steppéd5b8t%umn GYubyfan energizing force in the axial direction
of the spring 119 undér thé ¢condi ti on that the mechani cal brake 13 is being
operated, in sh‘r 3 gbh%hﬂg nenber 8 i's being formardlyFﬁg,@MedFQDSHFFY
operate the necpaplcal rake 13 iIn addition, in the preferted érbodi ment
shown in the e ? - 30 -
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they may be set to for example }3°. In the case where the
pitch angles of the concave and canvex grooves l7a, 2la are
set ta 15°% the pitch angles of the concave portiaons 30
pravided in the stapper 17 are set differently from not only
‘ones of 15% but alse anes obtained by multiplying 13° by
integers. That is to say. they are set to for example 36°.

_In this case, the pasition 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 8°. In )
addition, in the preferred embodiment shown in Fig. 8. a
plurality of caoncave partians 30 were provided in the
stopper 17 at the pitch angles selected so as to be
different from the'pitch angles of the concave and convex
grooves and ‘ones obtained'by multipiyiné the pitch aﬁgles of
the concave and convex grooves by integers but a plurality
6f convex portions 29 may be.prnvided in the operation
handle 18 at the pitch angles selected so as to be
different from the pitch angles of the concave and convex
grqnves'and ones obtained by multiplying the pitch angles of
the concave and convex graoves by integers.

furthermore, the aperation handle 18 was provided with
the canvex portions 29 and the stopper 17 was provided with
the cancave portions 30 but the operation handle 18 ma§ be

pravided with the concave portions 30 and the stopper 17 may

be provided with the convex portions 29.
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Besides, Ln the case where the abave descrihed
canstruction is adopted. in order to install the operation
handle 18 and the stopper 17, the same method as the abave
described ane is used but the aperatian handle 18 is
positioned so that the inclined surface 3la in the engaging
projection 31 of the handle 18 may be brought intc elastic
contact with:the engaging stepped portiaon 37 of the driving
member 8 at the vicinity of the top portion thereof and the
cuncave‘portion 30 of the stapper 17 nearest the canvex )
partion 29 of the operation handle 13 is engaged with the
convex portion 29 under the above described conditian held
to install the stopper 17 in the ceration partion 23 of the
driving shaft's. |

~In"this case,’ if the concave portion 30 is shifted..'
relative to the convex portion 29 in positian, the
stopper 17 is rotated by every 2 pitch angles of the cancave
and convex grooves 17a to be adjusted, whereby being engaged
under the nearest conditian. AS a result, the pasition aof
the.operétion handle 18 relative to the driving member 8, in
Short the position where the inclined surface 3la is braught
into elastic contact with the engaging stepped portion 37.
can be set at the optimal position in the vicinity of the
Lap portian or positiaons near the aptimal positian and éhus
the elastic contact pasition can he accurately and simply

determined, whereby the installability can be improved.
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the operation handle 18 to the second posltlon far fronrthe driving nenber
8 to rotate the driving menmber 8 reIatlvelmftofﬁh®*8r|vwng shaft 5 by an

energi zing force in the return dlrectlpn‘of sai d |d||ng controlllng spring
50, whereby bringing a projected frgnttend'surface “of thp eﬁﬂﬁgAPQHFdTSHFET

In addition. even in the case where the braking
alates 9, 10 and the like in the mechanical brake :I were
abraded, the adjustment can he easily conducted by changing
the pasition af the stapper L7 reiative tc the aperatian
handle 18 in the abave described Lastalling srocedure under
the condition that the operation handle 18 is pasitiaoned at
the proper elaﬁtic contact position and also the
readjustdent can be simply caonducted.

Although the operation handle 18 is energized in the
axial direction by means of the spring 19 and the driving
member 8 is energized in the brake-loosening direction by
means of the idling-contralling spring 30 in the abave
described preferred embodiment. the idlipg*ccntrolling
spring 30 may be amitted ta merely energize the operatian
handle 18 in the axial directian by means of the spring 19.

In.gdditicn. in the case where the idling-cantralling

“spring 30 is used. the coil spring may be used as the
idling-cordtralling spring 30 but the flat spring is
preferably used. as shown in Figs. L. 7.

Thaé.is to say, the idling-contreolling spring S0 shown in
Figura 1 comprises a twisted portion SO0a that is twisted
spirally so as to lie in one plane in the mechanism as shown
in Figure 1. First and second spring legs S0b, S0c (Figure 7)
are positioned at respective ends of said twisted portion,
said first spring leg 30b being bent at right angles so as co
extend in an axial diresccion relative to the plane of the

twisted portion S0a as viewed in Figure 1 to allow it to
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-18- projection 31 into proxinity with the drivipg-shaft 5 by energizing
‘the spring 19 in the axial direction when the?nechanical brake 13 was

| oosened and thus gives a rotary ; 04 SEP 1999 . | REPLACEMENT SHEE
. . .. . ]' ha :

L-33- -

1

engage with the first regulating surface 33 of the driviag

member 8, and the seccnd spring leg 50c being bent in tha
radial plane aof the twistad gorticn $0a as shown in

Co ne engaged with the Zrant surface of the =ngaging

[24]

projection 31 of the operation handle as may be seen in
Figure 7, that is, the fraont surface in the regular rotacing

direction af the driving member.

.Furthermcre. although the driving member 8§ is formed af
the single member tao be screwed in the driving shaft S in
the abave described preferred embadiment, the driving
mgmher 3 may camprise a brake-pressing member s;rweed in the
driving shaft 5 and a bcay of revolution rotatably supported
an a2 cylindrical portion of said brake-pgressing member and
DFOVLded'with teeth on an outer circumference thereof. In
this case. a2 lining alate is orovided between.the grake-

prassing plate and said bady of revalution. said lining

)

plate 2nd a flat spring being supoarted an the brak

{

Tessing member quisidas o

-

Lo 1

the bedy of ravolutian, and a
load-setting and adjusting member heing scrweed to compasa

an avecload-praventing mechanism..



resistance to the driving nenber 8 to hold an idling rotation, and the
whi ch EET

projection 32 being provided with a third regul ati ng surface 36, hi7 SH
rises fromsaid idling- controlling surface 35 and is engagedﬂﬁPt%ﬁ@W@“' ‘

front side in the rotary direction of the engagi ng projection 31 when the
driving menber 8 is rotated relativety4to the driving

In the case where said averigac-preventing mechanism is
Lncorparated in such the manner. the same shape as the
prajectian 32 (s given to said lead-setting and adjusting
member and the load-setting and adjusting member is provided

with the first- and second cegulating surfaces 33, 34 and

' REPLACEMENT -

Pj [ —————————
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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. Furthernore, referring to Fig. 1. Ietq&qpc?c EET
nunmer al 44 designates a click-hol ding mechani sm hol di ng the fred "CEMER ﬁy
at three positions, that is a feed -pd8ition

the Ldling-ceontralling surface 13 te farm the engaging

stepped portion 37 at the end portion of the secand

regulating surface Jd.

In addition, in the present preferced embadiment, the
driving member means the whole overlocad-preventing mechanism
including the brake-pressing member and the load-setting and
adjusting member and the member. on which the engaging
stepped portion 37 is to be provided, is not limited by the
lead=setting and adjusting member but the engaging memberi
may be pfoéided on the brake-pressing member or a member
fizedly mounted on the brake-pressing member. Furthermore,
in the case where the idling-contraoliing spcing energizing
Ehe-driving membgr in the braKE°loosening_direction is
provided, the spring leg of this spring ﬁay be engaged'with
the ioad-~ setting and adjusting member or the brake-pressing
member or said member fixedly mounted on the brake-pressing
memger. Furthermore, in the case where the idling-
controlling spring Ls pravided, the flat spring shaown in
_F;gs.'L, 7 is preferably used.

Besides, according to the present invention, although
1t is preferable that the driving member 8 is provided with
the Ldling-cantrolling surface 33 so that Lhe engaging
projectiaon J1 may be brought into elastic contact with.the

tdling-controlling surface 33 to hald the idling condit:ion.

1t 1s not indispensable. REPLACEMENT SHiEf I

1
4
1
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(regularly rotating position) where the click portion on the feed side of
the feed click 14 is engaged with the teéﬂﬁagéfﬁﬂﬁghgﬁngVing menber 8. a
return position (reversely rotating position). were.ihe click portion on -
the return side is engaged with the teeth:8a and a neutral p®Sition*WHeHEET
neither of the click portion on thelfeed sidesand tihe

!

. ]

Accarding to the present invention, said engaging

i .
e s o e e el T |

stepped portion 37 provided on the driving member 8§ is
brought inta elastic contact Qith the inclined surface 3la
of the engaging projection 31 provided on the aperation
handle 18 during the time when the mechanical brake 13 is
being operated, sa that a force is given to the driving
member § in the brake-fastening direction at the same time.
as a rétationél resistancé is given even under the no-load ™
ccnditicn where no load is applied to the load-sheave 3.

As a2 result, the driving member § éan be prevented from
being reversely rotated'with being accompanied by a
returning opgratinn'bf.said.operation lever 16 by an
- engaging resistance’of said feed click i; provided an thé
Speration-léver 16 and engaged with teeth 8a of the dfiving
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, the mechanical
brake 13 can be always operated by aperating the cperatian
lever 16 even under the no-load condition 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 haist-traction direction under the

no-load condition, the conventional complicated operations



click portion orﬁftplhéCE“éEWr ﬁ"'éwTde I's engaged with the teeth 8a. said
~click-hol di ng frefhani sm 44 conprii sing a pressing menber 45 and a spring 46,
and letters sughlap 4 qgepegygpl e [feed]. [return] and [neutral] or [idling],

bei ng

- 37 R P ACEMENT SHEET

for applying the load ta the load-sieve and apply¥ing the
external farce to the driving member can be made unregquired
and thus the holst and traction cogeration under the no-load
canditlon can be simplified.

in addition, the end face af ihe engaging projection 31
nrovided on the operation handle 18 is engaged with the
driving member 8 and the projection 32 having an idling-
controlling surface 35 brought into elastic contact by the
energiiing force of the spring L% is provided, wherchby an
idling condition can be held by hringing the prajection 31
intc elaslic cantact with said idling-controlling surface 35
by aperating the aperation handle 18 and thus an input range
of 2 tension of the load-chain during thg idling-control can .
be expanded. | As =z result..the load*chain can be adjusied.
in length without requiring a skill. furthermore, the.
engaging stepped portion 37 is provided at the rear end
portion in the drivenly rotating directiaon of the
projeccion'32 and the projection 37 i1s brought into elastic
contact with the inclined surface 31a of the projection 31
durtng the time when the mechanical brake 13 is being
operated, so that the hoist and traction aperation by the
recipraocal operation af the opveration lever becomes passible
by a simple cunstructiaon utilizing the projec:ioﬁ 32 even
under the no-load condition.

Moreover, the driving member 8 can be rotated by an



i et SEE P

-19- displayed on an outer surface of the Bpetefiion fever 116 for indicating
portion 15 ¢f jthe feed click

t he operating positions of said operatidngl
14. Moreover,” al though the-driving shaft i §apsoridep Wi th are +~=yENT SHEET
. ! % (AR 8 AN \
- 38 -4 ! et

—
actian of the idling-cantrolling spring 30 to lacsen the

mechanical- brake 13 by the simple operation of merely
drawing the operation handle 18 to the ocutside positian far
from the driving member 8 by p}cviding the idling-
contralling spring 30 between the driving member & and the
operatiaon handle 18. Conscugntly. even in the case where
the idling operation is conducted by an inexperienced
person, the idling operation can be easily achieved, the
operat&biiity'being able to be improved. and the error -
cperation being able ta be eliminated. and thus alse a
disadvantage that the idling-controlling is impossible due
to the.errcr operation can be eliminated.

-Bésides,'the position where the inclined surface 3la of.
the éngaging:projection 31 provided on the cperation - -
_handle 18 .is broughf‘into elastic contact with the engaging
stepped part%on:37rprovidéd on the driving member 3 when the
inclined surface‘3ia is brought into elastic contact with
the engaging stepped porticn 37 can be set to the suitable
one, that is one near a top portion of the projection 31 in

| thé inclined surface 3la, in high accuracy by merely

adjusting the pasition 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 23, 30, by providing a plurality of at least ones



the first- an
"menber 7 and
strength of t
construction,
I n addition.

d second screw portions 20, |2REPITERBATISHESEr ew the driven

the driving menber 8 therein tredd ability and EET
he driving shaft into considerlatjon_i bove dgseridm@eNT SHEE
al so a ceration may be useq §s éﬂeséﬁﬂégfs rem1pof&ibh 20.

al though. in the case whte |t He_driven nenher!7

Q).

of the concave portions 30 and the convex partians 29
provided between the appasite surfaces af the stapper 17 and
the aperation handle 8 at regular intervals In the
circumferential direction and selecting their pitch angles
so as to be different from those of said cancave and canvex
groaves 17a, 23a connecting the stopper 17 with the driving
shaft 3 and enes abtained by multiplying the pitch‘aﬁgles af

the concave and convex grooves 17a, 23a by integers.

Additionally, the adjustment of this elastically contacting
pasition can be easily achieved even though a2 lining plate
of the mechanical brake !3 is abraded and the elastically

contacting pasition is out of arder.



I's screwed by providing the first scrﬂmw”wm’umu}u e forward screvm“ngo of
‘the driven nenber 7 is restricted by COLT Spri ng:24, ARG MT SHEET
second screw portion 21 may be provided with an E-ring to provide the coi

spring 24 between said E-ring and the driven nmenber 7. Furthernore, tapped
grooves of the first screw portion 20 - 40 -

CLAIMS:

L. A lsver-type heist and tracktion aggaratus cemprisiag
a Lcad-speave (3i, a driving shaft ({3} having a driven
memper (7) £far driving said Llcad-sheave (3), a2 drivi
mamber (8) provided with testh (8a) on aa cuzar gerighery
cneraof and screwed in said driwving snatt (3), and an
ogeration lavez (13) previded with a mechanicel brake (13)
and a feed click (L4} switchaaly sngaged wich said testh
(8a) for driving said driving member (8) in ragular and
reverse directions by a reciprocal operation wherzeby
. ratcation in the reqular direction cperatss the mechanical
brake, furzther comprising a stopper (l7) provided at an
axial end porticm of the driviag shaft (5), an operation
nandle (IS) movaﬁle-in the axlal direction bub unzatatabla.
ralatively to the d:iving shafts (S) and provided betweesn
said stopper (17) and the driving member (8), a spring (19)
for energizing said operation handle (l8) toward the
driving member (8), at lsast ons engaging p:ojactioﬁ (31)
projecting toward the diivinq member (8) provided on a
surface oI the operation handle (18} facing the driving
memper (3), and at least one enga glng steppecd poztion (37)
witn which the or =2ach said projection (31} is angaged
provided aon the driving member (8) an a surface faciag the
se:atLon handle 118}, .characteriséd by +thare ©=ing
_:OVLdec an inclined surface (3la} provided on tha surface

cf che aperaticon handle (18) €acing the driviag memcer (8)

and inclined toward an axial exteemity of an at l2ask ocre
engaging projectica (3L) in kh2 directicn of regular
rotation ¢t the driving mambers {8) sc as tc bring said
inclined surface {312) faco =2lestic contact with said

engaging stegged portlon {37} kv 4an enscoiziag force of

said sprinrg (1%} whem said mechanical 2zzka (13) is teing

coperated.

T~ -
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' REPLACEMENT SHEE!
may be coated Wl}h rryf"cm“rem ns tha!w ng w'uuﬁ Hzlﬁ ﬂH"Hﬁ!Hﬂ c repul sion and a
frictional splicin ;H&Q% by}U S. trict the f F
screwi ng of the dr?véﬂ er 7 byi a return-preventing effect t hé ? M@NQSFi

Besi des, the drlven nenbepa7 n&y’b% fixedly nounted on the- dr|V|ng shaft 5
by screw ng or s&rlklng a cotter pkn -andl -

e e e e e e i A S i TS

2. A leaver-type huoist and traction aggaratus as claimad

in claim 1L, in winich a surfacs gf the d:iving member {8)

facing the ogperaticn haadle (13) is srovided with at least

cr

one grejecting goztion (33 engagabLe ia  the axial
dlzection with zan end facs of the =2ngaging projeccic

n
groviced c¢n the cperation nandle (18 duzing e zotaticnal

ggaratian af cthe operatian handle (13) ralacive to ths
dr-iving member (8), tha or each portion (32) having an
idling-controlling surface (35) Dbrought lato elastic

centact Ctherewith by said ensrgizing fozce of tha spring

(L9), whereby the or sach said projecting portica (32) is

.pravi ded with said engaging stepged'portion (37) at ics

rear en¢ gortion as sesn in a regular rotational dirsction

thereaf.
3. A lever-type hcoist and tracticn apparatus as claimed
in either of claims 1 or 2, in which an idling-controlling

spfing (30} £for energizing the driving member (8) in the
brake-loosening direction of the mechanical brake (13) is
provided between che driving member (8) and the-ogeration
nandle (18). N

4. & lever-type hcist and traction .apparatus as claimed
in claim 1, in which the stopper (17} is connecced wich tha

driving shaft (5) bty a connecting struckture using a large

ﬁumbe:‘of concave and convex groowves (l7a, 23a}), concave
.portvon; and convax portions (29) engaged with said concave
portions (30) being providad beskween opposite surfacss cf
the scoover and the operazion handle (18), & pluralitv of
at least ones of th2 concave pgorkicns (30) and said convex
pecrtions (2%

—

o92ing provided at ragular intarvals in the
circumfereatial direction, 2nd theic pltch angles k=

selectad so as tz be different frem khose of said concave
and ccavex grocvas (l7a, 23a) grovidad bstwasn the stopper

(L7) and khe driving shait (5! and ones oktained by



thus the spring 24 is not required. An operation of the |ever-type hoi st
and traction apparatus having the above descri bed constructloﬁﬂMAI+FM@NTSHFF;

- 42 -
multiplying said pitch anglas of the concave and convax

grooves (l7a, 23a) =y iategers.
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- 20 - below described. At first, in case of a |oading operation, the click
portion on the feed side of the feed click 14 is engaged with the teeth 8a

of the driving menber 8 by operating the operational portian%FA@m@gmﬂ@wEEm
the operation lever 16 to AErL

- 43 -
LEVER-TYPE HOIST AND TRACTION APPARATUS
ABSTRACT

The invention relates to a lever-type hoist and
traction apparatus in which an operation handle 18 is
provided between a staopper 17 provided at the axial end
portion of a driving shaft 5 and a driving member 8 screwed
in the driving shaft 5 so as to be movable in the axial
-direction but unrotatable relatively to the driving shaft
5. A séring 19 for energizing the operaticn_handle 18
toward the driving member 8 is provided to bring an
inclined surface 3la of the engaging projection 31 provided
on the operation handle 18 into elastic contact with an
engaging stepped portion 37 of the driving member 8 during

 the time when the mechanical brake 13 is being operated,
whereby the driving member 8 can be prevented from being
reversely fot;ted_with being accompanied by the returning
operation of the coperation lever 16 by the engaging
resistance of the feed click 14 during the time when the

hoist and traction is being conduction under the no-load

condition.

FIGURE 1.

e = e A e 7 T
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reci procally operate the operation | ever 16, whereby rotating the driving
menber 8 in the regularly rotating direction. At this time, if the | SHEET
is applied to the | oad-sheave 3, the driving menber 8 is scr enedAERLAGH ST
leftward direction in Fig. 1. that is to the side of the driven nenber 7,

and this forward screwing condition is

-1 -
FIG. 1
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mai nt ai ned to operate the nechanical brake 13. On the ot her hand i}g\,ut_ﬁe
case where no load is applied to the | oad-sheave 3, in the%@mxeﬁﬂ\ﬁé al
exanpl es, the driving nmenber 8 is reversely rotated with the return
novenent of the lever 16 if the engaging resistance of the click portion on
the feed side engaged with the teeth 8a i's larger than

FIG. 3

36 35 312 37 Y

K’. 33




the reverse rotating resistance of the driving nenber 8 during the return
novenment of the lever 16 and thus the nechanical brake 13 cannot be
operated even though the.lever 16 is reciprocally operated. However,
according to the present invention, when the nechanical brake 13 is
operated by the rotation of the driving nmenber 8 resulting

"3 - REPLAGEM

FIG.6

ENT SHEDT

2 I
1 o2 I3
| e 50 3ia
32 35 3i 19
[ [ /A~
N \N\Y/8
. 1 \ - \29
: M1
S \2\0 324" 1(7)
2/ | 23
= 25 284~ |
2 i y g e

| Z f/ . 4128

9}
N
N\
N
B
~
Oz
P )
|

3 134
14 s
45
4a
46
6

REPLACFHH—I" L MEET I

]
t

04 SEP 1999
|




————

fromthe going novenent of the |lever 16, the engagi ng stepped portion 37 is
brought inta elastic contact with the - 21 -

REPLAGEMENT SHEET
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i nclined surface 31la of the engaging projection 31 of the operation handle

18 to act the energizing force in the axial direction of the spripg.49 T
t he driving nmenber. 8. whereby pressing the driving nmenber 8 in%&FHRQ%B@gfgﬂFF
the | oad-sieve) in the axial direction. As a result, a resistance is

given to the reverse rotation of the driving
-5 -

FIG. 8




menber 8 and sinul taneously the engagi ng step
el astic contact with the inclined surface 3la/). lso-that-.a Ee

rotating the driving nmenber 8 in the brake- fa'tgqhmg glrecfhé c%%Pﬁ$én’
the driving nmenber 8 by the energizing florce ¢f the sprlnd“lg*totguvéﬂﬂhe

reverse rotating resistance |arger than the
° LEVER-TYDE HOIST AND T RATENORIERRAPYS 16 MAY 1398

m Des('“ptlnn I R S 2 8 A7 vV 3 ) SG
Jeﬂl Olihisn 3 i§ L%’u ‘H‘dl hto

The present invention relates tc a lever-type hoist and
traction apparatus, in particular tc a lever-type hoist and
tractiaon apparatus provided with an cperation lever having a
feed click and adapted to conduct a2 hoist and traction of
loads by driving a load-sheave through a2 mechanical brake by

a reciprocating operation of said operation lever.

In a lever-type hoist and traction apparatus ﬁrovided
with an operation lever, as disclosed in for example
Japanese Utility Model Application Laid-0Open Nc. Hei
3-107490, the disclosure of which is hereby incorporasd éy
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
swifched over, a click partion 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, 2 driving power due to a recipracal cperation of the
vperation lever being transmitted to a load-sheave from said
driving shaft through said mechanical brake, and the load-
sheave being driven to conduct a hoist and traction of
{oads. Furthermore, a click portion on the return side af

the feed click is engaged with the teeth of the driving

9609388-5



engagi ng resistance by the feed click 14 to the drivi gRﬁg%MEM SHFU
Consequent |y, even under the no-load condition where ro {load is appli¢d
t he | oad-sheave 3, after the driving nmenber 8 was for rdlybaquwsq?b 1
goi ng novenent of the lever 16, the drjw ng nmenber 8 ijs inot reversely
rotated to

memher to reciprocally operate the aperation lever, whereby
rearwardly screwing the driving member and thus releasing
the aperation of the mechanical brake to reversely rctate
the load-sheave by & quantity rearwardly screwed of the
driving member in order to unload or release a traction.
However. in said lever-type hoist and traction
apparatus having the above descrihed construction, the
driving member is adapted to be regularly and reversely
rotated by engaging cne of the portion on the feed.side and
the return side of the feed c¢lick provided on the operation
lever with the teeth provided on said outer periphery of the

driving member and recipreocally operating the acperation

lever and the driving member is forwardly screwed by this
regular rotation to cperate the mechanical brake and
transmit the driving power due to the reciprocal operation.
of the operation levér to the ioad-sheave from the driving
shaft, whereby driving the load-sheave to be ratated, so
that a disadvantage occurs in that in the case where no load
is applied to the load-sheave, the driving member is
forwardly screwed tc operate the mechanical brake and
consequently, even though the operation lever is
reciprocally operated under this condition, the driving
paver is transmitted by & going movement af the operalion
lever and the operation lever is relurned to a going
movement-starting position without being fullowed by the

driving member by a returning



be rearwardly screwed even the returning novenent operation is conducted,
and as a result, the forward screwi ng of the driving @quﬁafgéy$jﬁgyntajned
and thus the nechanical brake 13 is operated. And, byjthéfaCfIQh'o"?th
mechani cal brake 13. the rotary power of fhe driving frefrber 8 resultinq

J o

fromthe Co T b e

!
!
e
S ]

movement of the aoperation lever but in the czse where the

"1

aperation lever is reciprocally cperated to cperate the
load-sheave in the hcist-tracticn direction under a no-lcad
condition where no load is applied to the load-sheave, ne-
load is applied to the load-sheave, so that, even thcugh the
mechanical brake is aperated 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 accompaznied
by said returning movement of the uperation lever, wherehy
releasing the mechanical brake and as a result, even thcﬁgh
the operatiop 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
Operateg %ith 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 zbave 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 followaed by

the returning movement of the operation lever.

How : )
&vVer. in every case, a defect occurs in that an

operatj . . )
tion for applying a load to the load-sheave or said



goi ng novenent operation of the operation |ever 16 i sREPLA-CfﬂENgr%'?% I 4

to the side of the | oad-sheave 3 through the

16 MAY 1998
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lcad-chain or an cperaticn for applving said external force

1 : : : : h : 3 :
to the driving member is ra2gquirséd in addi

raciprocal cperation of the operazicn lever, i

in cne-man working, an cperation fcor adding the extarnal
forcs by one nand with cgarating ths craraticn lever oy the
cther hand and an ogeraticn for nciding a hoist and
Zraclion agparatus bedy must e ccnducted and thus the
hoist and traction cperation undar a no-lcad condition is

discloses 3 hoiss an
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brake, in which an orerating handls nct-relati
is axially movably interposed betwsen

Cive rotation range cf the driving member

to the driving shafz so as to =nable realease of the

ragulation by moving the handlie awav £from

member and a f£rse rotation control suxface in

inua
cf the seccond regulating surface, so that the operating
a

randle is provided with engaging portions

contact with the frase rctation contrcl surfaces and a- the

opposite surface cf each projection with respect to the
.F

seccnd regulation surface 1is provided a sl

lanted guids

surface. The operating handle 1is fraely rotated in the

normal dir icn so as to guide the projection

a

free rotation control surfaces and the criving member is

-

~

moved away frcm a driven member by fse-rotati
ct moving the overating handle frcm tha drivi
ce normally rotated, whereby the Draking ac

T

mechanical brake by a braking ratchet wheel

b
plates is resleased to control the frss rctaticn of i

orn-cgperacicn

ing mempber to

driving shaft and the elastic biasing member pbiases it to

hold the state cf fraa rctation control by

contact oI the pro

ted



rq
reducti on gear nmechanism 6 and the cylindrical shaft 4 fFB%HAtCﬁB"Eﬂ ‘

shaft 5 and the baggages and the |ike connected with treqchaln |l ai d ar und
the | oad-sheave 3 are |loaded. On the other hand, in cage |of 1gmnnl®%di hg
operation, the click portion on the return side of thelfeged click 14 .m t he
operational portion 15 is engaged with the5teeth 8a of b e e {

e e e At

Tc provide
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force during a heist tracticon creration by means of said
cperacion levear undsr a no-lcad ccndizion to driwvenlvy
rotata a Llcad-sheavae in the hoist-tracticn dirscticn v oa
gsimple cperaticn

In order to achizvs the arcve dsscriked ckbisct, the
invanclon provides & 2 levar-tyge ncls:t  and  traction
apparatus, 1z which a load-sheavs, a driving shaic having
a driven member fcr driving sald load-sheave, & driving

e ons
cperation, wherein a stopper is provided at an axial exnd
portion of the driving shaft, an operation handle mcvabliz

in the axial directicn but unrotatable relatively to ths

cdriving membery, a spring for energizing said oper

peing provided, at least one engaging projectiocn projecting
toward the driving member being prcvided on a suriace

the driving member cf the operaticn handle
least cne engaging sterred portion, with which the or esach
said projection is engaged, being provided on a s
ogposite to the side of the coperation handie of the driving
memper and characterised by an inclinsd suxrface inclinad

or. the rear outward side cf the regular rctation cf the

driving member toward the base end side from the front end
side cof the projection being provided con the side befcre

in the direction o

¥l
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t

£
member in ths project
irto elastic contact with said
o

an enexgizing foxce



the driving nmenber 8 to swingably operate the |ever 16. | wWREHLABEMEWE &tiERY
the driving nmenber 8 in the reverse rotating direction. aresult, E he
driving nenber 8 is screwed rearwardly relatively to the dri o
and thus the braking action of the nechani ga_l brake 13 is}|stopped to be
capabl e of reversely rotating the driving
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said mechanical brake is being cperated.
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shaft 5 by the quantity of the reverse rotation of the drHVLng nenber 8, and’
thus the unloading operation can be safely conducted. TheecaSe.where sai d.

chain laid around the | oad-sheave 3 is freely |engthened d shortened to .
the | oad side under the idling condition of the Ioad-sheaae 3 | # thedel ow:
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dasides, i1t is grefsrablie that the stcpper is

- : L - P 13 -y -
cennecied witn the driving shatfi bv 2 zcnnecting structure

using 2 large numoer aof cecncave and canvex grogcves ,
concave partions and convex portions engaged with sald
caacave gocrtlaas being pravided between apposite surtfaces
of the stapger anc the agperatiaon handls . 2 plurality

of at ieast ones of the concave porticns and. said caonvex

acriiens oeing provicded at regulac intervals in the

and convex gracves . nravided betwesa the stapper

and the driving shaft  and cnes obtained by multiplying



descri bed.

condi ti on.

In this case, the feed click 14 is positioned
position and the operation handle 18 is drawn to the sid
17, that is the second position far from the driving ne
energizing force in the axial direction of the spring 19

C

Eﬁ the _neutr al
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said pitch angles of the cancave and canvex graogves
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by Lntegers.

ing to the present Lavention, sald engaging

f1.
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stepped partien ©  previded on the driving member S

trought L

3

astic contact with the inclined suriface

do
-
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the engaging projection proviced on the operaticn

—h

handle during the time when the mechanical bréke is
being operated, so that a force is given to the driving
member in the brake-fastening direction St the same time
as a rotational resistance 1s given even under the no~load
cendition where no load is applied tc 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 pravided 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 operatién
lever even under the no-load condition and thus the load-
sheave  can be drivenly rotated in the hoist traction
direclion through the mechanical brake.

Lonsequently, in the case where the load-sheave is

drlvlnq5’°pefat3d in the hoist-traction direction under the



-23- As a result, the projection 31 provided on the op?raLLGH~thdhqﬁ18 i

nmoved to a regulatlon rel easi ng position which 1 FE”a“r‘ \ \
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no-lcad caondition. the coanventicnal camplicated aperations
for appiying the lozg to the lcad-sheave and applylng the
sxternal force tg the driving member can bhe made unrequired
and thus the heist and tracticn aperaticn under the no-lcad
ccaditlon can be simplified.

In addition. the end face of the engaging projecticn
provided on the 6peraticn handlie 1s engaged with the
driving member and the projection having an idling-
controlling surface brought 1nto elastic ccntact.by the
energizing force of the spring is provided, whereby
idling ccndition car be held by bringing the projection .
into elastic contact with said idling-ccrtrclling surface.
by operating ﬁhe operation handle and thus an inpul range
of a tension of the load-chain during the idling-control can
be expanded. As a result, the load~chain can be adjusted
in lengtﬁ without requiring a skill. Furthermore, the
engaging stepped portion is provided at the rear end

portion in the drivenly rotating direction of the

projectian and the projection 1s brought inte elastic
contact with the inclined surface af the projectian
during the time when the mechanical brake = 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 gvern

under the no-load condition.



I's not regulated by the first- and second regulatin B4. By
this regul ation-releasing and the switching of the tthe
neutral position, the driving nmenber 8 is rotated i eni ng
direction (the direction shown by a dotted line in nejgi zi ng
force in the twisting direction of the t@I1 ng-

Mcreover, the driving member can be rotated by an
acticn of the id!ing-controlling spring to lcosen the
mechanlical brake by the simple cperaticn of merely
c¢rawing the cperation handle | to the cutside pesition Tar

frem the driving member by previding the 1dling-

controlling spring between the driving member  anc the

aperaticn handie . Consequently, even in the case where
the idling operation is conducted by an inexperienced
person, the idling operation can be easily achisved, the
cperatability being able to be improved, and the error
coperation being able to be eliminated, anc thus alss a
disadvantage that the idling-éodtrolling 1s lmpossible due
to the error aperation can be eliminated.

Besides, the position where the inclined surface af

the engaging projection provided on the operation

‘handle is brought into elastic contact with the engaging

stepped partion 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 cne near a top portion 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 canvex



controlling spring 50 to take the condition shown ih-kig—E—ComsEqyently,
by nmerely using the spring force of the spring 50 iaQEPhﬁCﬁ\ﬁﬁNT@HE@rgle
capabl e of rotating the driving menber 8 to the briakg=to0Seni ng pdsiltion to
draw t he operation handle 18 to the second positioh, tq% ﬁ%&mbgg nentber 8
can be rotated to be rearwardly screwedlis the
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porticn, by providing a gplurality cof at least cnes of th

concave gporticns and the convax perticns provided ketween

@differant frcm those cf sald cocncave and ccnvex grooves
cennecting the stepger wiih the driving shaft and cres
cbtained by multiplying the pitch angles of the concave and
convex grooves by integers. Additicnally, the adjustmént
of this elastically contacting pcsition can ke easily
achieved even though a lining plate cZ the mechanical brake

is akradad and the elastically ccntacting pesiticn is our

The follcwing descrizticn illustrates arn embodiment of
the inventicen.

In the drawings:-

Fig. 1 is a longitudinal sectional view showing cne
preferred embodiment of a lever-type hoist and traction
apparatus according to the present inventioen:

Fig. 2 1s 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 cperation 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 projection of the

OPeration handle during an ordinary use;



direction far fromthe driven nenber 7, the braking action by the .-
mechani cal brake 13 bei ng capabl e of being cancelIed.féggLﬁﬁgmypaSH&ﬁeéve 3
bei ng capabl e of being brought under the idling conditi gn——- Mr-eover;, at
this time, the projection 31 is noved to the position: shown by a,%gtUed
line in Fig. 5 fromthe position shown by a dotted |ineijdo MAY 155 1§ 1

i
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Fig. 5 1s a front view ccrresgonding to Fig. 4 and
showing a positional relaticnship during an idling-

contrel;
Fig. 6 is a longitudinal sactional view corresgonding
to Fig. 1 and showing said idling-control;

Fig. 7 is an explcded perspective view showing

principal members;

Fig. 8 is a diagram showing a relaticnship 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 dgvice. 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, aﬁd 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 § and said load-sheave 3

to reducedly transmit said rotary power of the driving

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

reduction gear mechanism 6.
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4 to be opposite to the idling-controlling sur ag
menber 8 and when the draw ng operation of the operdti
rel eased under this condition, the operation handlell
the driving nenber 8 by the energizing fﬁ{ce in thela
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[n additicn., a driven member 7 fo
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. flanze 1S strewac in an cuts:ds ¢t the driving shafy 3
"] M ¢

S - Vo Y- ey p
id ficst sice piate |, & driving member &

{2

grojected from s
having teeth 82 on an cuter periphery thereol belng screwed
{n the driving shafi % on an cuter side cf said driven
member 7. and a pair of brake plates S, 10 and 2 brase click
wheel 11 being provided between said driving member § and
the driven member 7. Additicnally, the first side

plate | is provided with a brake clicg 1I to be engaged with
said brake click wheel 1! and a mechanical brake 13 is
composad of the brake click wheel! 11 and the respective
brake plates §, lU.-

Furthermore, a feed click 14 prcvi@ed with 2 click
portion on the feed side and a click'poftion on the return
side engageable with said testh 8a provided on an outer
circgmferentiai partion df the driving member 8 is provided
on an cuter side in the radial direction of the driving
member 8 in an outside partion af a brake caver l3a covering
an outer circumferential portion of said mechanical
brake I3 and an operation lever 16 provided wilh an
peralional portion 13 selectively engaging and deengaging
¥ith said click portiar on the feed side and said click

partion on the returp side of said feed click 14 is
provided.

A IR e . . -
nd. the driving shaft 5 is provided with a stopper 17



24 the spring 19 and the projected front end surface-ef—the pry E’ctlon 31
I's brought into elastic contact with the idling-c rﬂﬁﬂmhﬁﬁwﬁ}”sﬁp ce 35 of
the projection 32 provided — _
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at an axial end periion thereof. an cperation handle L8,
which 1s unrotatable relatively to the driving shait 3, s

provided betweaen said stopper 17 and the driving member 3

T

Sc as to be movable in the axial direction frem 2 first
pesition near the driving member & to a second positticn far
from the driving member 8, a2 spring 19 mainly formed of a
coil spring -energizing the operation handle 18 taward the
driving member 8 being provided between the operation
handle 18 and the stopper 17. and regulating means, which
reguiates a rotatable range of the operation handle 13
relatively to the driving shaft 3 of the driving member 8
ané¢ deregulates said ratatable range of the operation
handle 13 re;atively to the driving shaft 3 of the cri .g
member 8 by a movement of the operation handle 18 in the
direction far from the driving member 8, in short a movement
toward the secand position, being provided between the
operaticon 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 partions 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 colil spring 24 being pravided between the

driven member 7 and the driving member 8 to restrict a



on the driving nmenber 8, as shown in Fig. 6, whereby the idling—+otatton
condition of the |oad-sheave 3 is held by the frictionak: et NENhGSIEET
resulting fromthis elastic contact. Consequently, durinmg~thé& Tdlin

h

rotation when the chain is pulled to spgegdily |engthe nd
chain on the | oad side, the input rangeqof the. tensio f %§395§GWb§

mavement 1a the awial directisn ¢l the driven member 7

rplativa e cha e o Ee D iiva Al - .
relduiva e the driving shcfu 2. the driviag member 3 being
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cannec:ting stiructure cemprisin
and convex gracves. and the stcsper 17 being fixedly mounted
an th2 driviag sheft I through the sleeve 23 by fasianing a

nut 27.

Moreove:. an engagzing haole 2232 prcv}ded in 2 bess
portion 28 cof the cperation handle 18 is.engaged with the
sleeve 23, the operation handle 18 being provided between
the stopper 17 and the driving member & under the condition
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 2% on zn inner circumferential
surface thereof while the stopper 17 is provided with a pair
of concave portions 30. with which said convex portiaons are
te be engaged, on the vuter circumferential portion thereof,
and the convex portions 29 of the operation handle 18 being
engaged with said cancave partions 30 of the stopper 30 to

make the operation handle 18 unrotatable relatively to the



chain can be expanded as conpared with that in the conventional exanpl.es.
and the chain on the |oad side can be | engthened and shortened\thhOUL
requiring a skill. In addition, when the tension of the chain- isﬂeﬁhan¢e
under the above descri bed |d||ng controlilgi ng condi tion and the strggg ﬁonce
I s acted upon the | oad-sheave 3 in the !

l
|

driving shaft §.
Besides, said sgring 19 is provided betwsen an outside

~
<

surface of said bess porticn 28 of the cperation handle 3
and an inside surface oppcsite to the boss porticn 23 of the
stapper 17 to press the aperation handle 18 in the directian
toward the driving member 8 by an energizing power cf 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
partions in the radial direction c¢n the rear surface side
thereof éymmetrically, as shown by a dotted line in Fig. 4,
the driving qember 8 being provided with.a pair of
projections 32 on the side opposite to tﬁe 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 5, 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
secand regulating surface 34 positioned at a rear end |
portion in the regular rotation direction of the

projections 32 being pravided with an engaging stepped



reverse rotating direction, the elastic contact of the pr 6N
' ¢ engagi ng nRECLACERENT, SHEEE
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surface of the engaging projection 31 with the idling-cg
35 is slippedly released to return the engaging projectio
first regulating surfae 33 and the secqongy regul ating sutf
the condition that the braking operation of the

C el S84 ANg88e by

31 between the

particn 37 with which said engaging prcjection

(D

engag

d. arn inclianed surface 3tz inciined rear cutward in

the regular rotaticn direction ¢f the driving member 8

{2

tow

ticn 3| bheing avided on the

‘a
)

regular rotation dirccticn of the driving memb

rd a base end side frem a f{ront end side af

tion 3%, as shown in Figs. 2. 3, and said inclined

surface 31 being brought into elastic contact with said

engaging stepped pertiaon 37 by an energizing farce in the

axlal directicn ¢f the spring 19 under the condition that

the mechanical brake 13 is being operated. in s

driving member § is being forwardly screwed to

mechanical brake 3.

hert the

operate the

[n addition, in the preferred embodiment shown in the

drawings, an idling-controlling spring 30 for energizing the

driving member 8 in the brake-loosehing direction of the

mechanical brake 13 is provided between the driving member 8§

and the operation handle 18, the projection 32

provided with an idling-controlling surface 33

being

which is

cantinual from the second regulating surface 34 and moves

the operation handle 18 to the second positian

far from the

driving member 8§ to rotate.the driving member 8 relatively

to the driving shaft 3 by an energizing force in the return

direction of said tdling-controlling spring S0,

whereby

bflnging a projected front end surface of the engaging




nmechani ca
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driving

brake 13 can be conducted and suspended, asf§§§ﬁﬁgﬁégprsbad S
That is. when the strong force is acted UE pNLELLLGadrShaade 3
in the reverse rotating direction,

t he driving nmenber

- 18 -

3
v
[
¢
p—
(42
-3
[
Pt
o]

ing member 9

Crily

coantroiling surface 33 and 1s engaged with the f
the rotary directiaon of the engaging grojection

driving member & s rotated v the dr

shaft 3 under the ccndition that the frecni end s

the engaging projectiaon 31 is brought intg conta
tdling-controlling surface 32, as shown in fFigs.
Furthermore, referring to Fig. 1. reference

designates a click-holding mechanism holdmrr the

click 14 at three positians, that is a feed posi

{regularly rotating position) where the click po

feed side of the feed click 14 is engaged with

of the driving member §, a return position (reve
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otating positicn! where the click pertion on th
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t*he teeth 8a and a2 neutral
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where nelther ¢f th

]

click portion on the feed s

ctick pertion on the retucrn side is engaged with

testh 8a. said click-holding mechanism 44 compri

agressing member 42 and a spring 146, and let
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- 25 - shaft 5 and its rotary inertia is large as conpHERUAGENENT RHEETof
the driving shaft 5, so that the idling-controlling sufffce 35 overconesg
the twisting energizing force of the spring 19 to be s|ippad, uplyaigoselly
t he engagi ng
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Ciglaved Gn an outer sus
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werasver, aithough the driving shaft 5 13 provicded with

+- and sccond screw portions 20, 21 thereon to screw

¢he driven member 7 and the ¢riving member & therein

raking the workability and strength of the driviqg shaft

inta consideration in the abcve described construction, alsa

#

2 ceration may be used as the first screw portion 20.  In
adcéition. aithough. in the czse where the driven member 7

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

Furih;rmore. tapped groaves of the first screw portion 20
may be coated with nyion resins having an increased elastic
repulsion and a frictional splicing force made by U.S.
¥ylock. 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 3 by secrewing or striking a cotter pin and
thus Lhe spring 24 is nat required.

An operatigp of the lever-type hoist and traction

dppara ; . . .
Paratus having the usbove described construction will be



projection 31, whereby the driving nmenber 8 begins taq.start. tf.o.rotate.
slightly behind the rotation of the operation handl e {18EPLACAMENT r@&al t
el astic contact of the projected front end surface ofl tfhe—engaging-
projection 31 with the idling-controlling surface 35 i r@lﬁgseqﬁ&p re
t he engaging projection 31 between thezdi+ st regulatijn 1O MAT YT

nelow described.
At first., in case of a loading coperaiicn, the click

eed click 14 1s enguagad

p g
-~

portion on the feed side of t!

(=)
=

1]

o

h the teeth

cr

%L a of the driving member & by aperating the
cperational portion 13 provided aon the operation lever 16 to
_reciprocally operate the operation lever 15, whereby
rotating the-driving member 8 in the regularly rotating
direction. At this time, if the lcad Ls applied to the
load-sheave 3, the driving member 8 is screwed in the
leftward direction in Fig. 1. that is tc the side of the
driven member 7, and this forward screwing candition is
maintained ta 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 1s reversely rotated with the return movement oﬁ
the lever 16 if the engaging resistance aof the click partion
on tﬁe 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 tﬁe
lever 16 is reciprocally operated. However, 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 17 is brought into elastic contact with the

t he

{UI’I’]



surface 33 and the second regul ating surface 34. Furt
where the | oad-sheave 3 is adjusted in | ength by cont
t he above descri bed manner to conduct the |oading and
feed click 14 is switched over to the feed position fn
position to engage the click portion on-tde -feed
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the tracti on,
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the MA198
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inclinad surface Jlz of the engaging projaction 3! cf the

coeraticn handie 18 to act the energizing ferce in the axial

direction of the spring 1§ upen lhe driving

whereby pressing the driving member & iaward

-

lcacd-s

resistance 1s given to the reverse rotation

gve) 1n the axial direction. As a result., a

member & a2nd- simultansously the engaging stepped pcriion 37

is brought into elastic contact with the inclined

surface Jla, so that a fcrce component rotating the driving

member 8 in the brake-fast

]

driving member & by the energizing force of
give the reverse rotating resistance larger
engaging resistance by the feed click 14 to

member 8.

Consequently. even under the no-load condition where

no load is applied to the lonad-sheave 3, after the driving

ning direction acts upon the

the spring 1
than the

the driving

[$e]

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 § is maintained and thus the mechanical

brake 13 is oaperated.

And, by the action of the mechanical brake [3. the

rotary power of the driving member 8 resulting from the

going movement aperation of the operation lever 16 is



side wth the teeth 8a and operate the operation Iever #ﬁ

TCI CUy t ..Q
nmechani cal brake 13 can be easily returned to the opernat ot N

R AT 5

That is to say, when the operation |lever 16 is operat d!under~“ﬁ condi qion

that the click portlon on the feed side is engaged wi tih thebtﬁg;q gg,é
rotary resistance is given to the drivifg _shaft 5 by th !

ccansmitted to the side of the load-sheave 3 thrcugh the

<

~aductlcn gear mechanism 6 and the cylindrical shaft 4 from

L

tqe driving sha®t 3 and the hagzages and the like connected
with the chain laicd arcund the load-sheave 3 are loaded.
On the other hand, in case of an unloading aoperaticn,

4 in

P

'the click pertion on the return side of the feed click
the cperaticnal portion 13 is engaged with the teeth 8s of
the driving member 8§ tc swingably operate the lever 186,
whereby rotating the driving member 8 in the reverse
rotating cdirection. is a result, the driving member 8 is
screwed rearwardly relatively to the driven member 7 and’
thus the braking action of the mechanical brake 13 is
stopped to be caupable of reversely rotating the driving
shaft 5 by the quantity of the reverse raotation of the
driving member 8 and thus the unloading operaiion can be

safely canducted.

- 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 belaw
described.

In this case. the feed click 14 is positioned at the.

he

neutral positicn and the operation handle 18 is drawn to the

side of the stopper 17, that is the second position far from

the driving member 8, against the energizing force in the

axial direction of the spring 19 under this condition.



rotating direction, in short in the feed direction,
screwed, whereby the nechanica

- 23 -

As a result, the prcjection 3l provided on the aoperation
handle 13 is moved to a regulation-releasing pcsiticn which
is not regulated by the first- and second regulating
gulaticn-releasing and the

surfaces 33, 34. By this r

-

(D

—
-

switching of the feed click te the neutral positicn, the
driving member 8 is rotated in the brake-lousening directien
(the direction shown by a dotted line in Fig. 4) by the
enegizing force in the twisting direction of the idling-
controlling spring 30 to taxe the conditiorn shown in Fig. 3.
Consequently, by merely using the spring farce of the

[}

spring 30 as the spring force capable ¢

i 1)

rotating thae
driving member 8§ to the brake-locsening position to draw the
operation handle 18 tc 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 under
the idling condition. Moreover, at this time, the
projection 3! is moved to the position shown by a dotted
line in Fig. % from the position shown by a dotted line in
Fig. 4 to be opposite to the idling-controliing surface 33
of the driving member 8 and when the drawing aperation of
the operation handle 18 is released under this ccnditiAn.
the operation handle 18 is pressed toward the driying

member 8 by the energizing farce in the axial direction of



brake 13 is operated and the |oad-sheave 3 is rotat@dggﬁmgggpmthmp !

nmechani cal brake 13 and as a result, the hoist and f{r -on—-can-b 1 !
% bbodi ment |n of der

7) the Y ¥y hber 8

conducted. Besides, in the above descri bed preferre

to install the operation handle 18 and the stopper ‘

IS screwed in the driving - 24 - {
{

e

the spring 13 and the projected frent end surface af the

prodecticn 31 is brought inta elastic contact with the
idiing-controlling surface 33 cf the projecticn 32 provided

crn the driving member 8, as shown in Fig. b6, whereby the
idling rotation condition af the lcad-sheave 3 is helid by
the frictional resistance resulting from this elastic
centact, Conseguently, during the idling raotaticn when the
chaln is'ﬁulied to speedily lengthen and shurten.the chain
on the load side. the input range of the tensicn of the
chain can be éxpanded as ccmpared with that in the
canventional examples and the chain on the load side can be
gthened and sheortened without requiring a sxill.

In addition, when the teansicn of thg chain 1is 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-
projécted front end surface of the engaging projecticn 31.
with the idling-controlling surface 33 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 the braking operation of the
mechanical brake 13 can be conducted and suspended, as abave
described, is recovered. That is. when the strong fogce 1S
acted upan the load-sheave J in the reverse cotaling

direction, the driving member 8 is screwed in the driving



shaft 5.

t he nechani cal brake 13 being fastened to be braught-u F-

operating condition, and the click portion on the feed §i¢EPtﬂCBMEN!f%HﬁfT
click 14 of the operation lever 16 installed in advance bgrng-engaged wijt
the teeth 8a of the driving nenber 8, followed by engagijng t I 24
with the ceration portion 23 of the dri?img Q% ﬁAﬁeﬁQS

[&)

shaft 3 and its rotary inertia is large as compared with

ot
o g
I3

U cf the driving shaft 3. so that the idiing-controlling
surface I3 overcomes the twisting energizing force of the
spring 19 tc be slipped relatively to the engaging
projection 31, whereby the driving member 8 begins to start
to rotate slightly behind the rotation of the coperaticn
handle 18. - As a result, the elastic contact of the
projected front end surface of the engaging projection 31
with the idling-cantrolling surface 33 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 lcad-shezve 3 is
adjusted in‘length by controliing the idling in the zbcve
described manner to conduct the loading and the traction,
the feed click 14 is switched over to the feed position from
the neutral position to engage the click portion on the feed
side with the teeth 8a and operate the cperation lever I,
whereby the mechanical brake 13 can be easily returned to
the operating condition. That is to say, when the
operatlon lever 16 is operated under the condition that the
click partion on the.feed side is engaged with the teeth 8a,
the rotary resistance is given to the driving shaft 3 by the
strained load-chain.sq 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



shaft 5, engagedly inserting the engagi ng hole 28a of ~Q§Hbqg§;pﬁfpﬂbh 28
in the operation handle 18 into the sleeve 25. positidniffg-the"iclined.
surface 3la in the engaging projection 31 of the handlie ﬁ@ so as to be |
brought into elastic contact with the gﬂgaging steppeJ

por tirop A371908 tihe
driving menber 8 in the vicinity of the ' b

op portion of; j

t e el

t"—.‘:’ T

brake 13 Is aperated and the load-sheave J 15 ratated
through the mechanical brake 1J and as a result, the hci;t
and traction can be caonducted.

Bestides, in .the abecve described preferced embodiment,
in crder to install the operation handie 12 and the
stonper 17, the driving member 8 is screwed in the driving

shaft 5, the:mechanical brake 12 be

[

ng fastened to be
brought under the operating condition. and the click portion
on the feed side of the feed click 14 of the operation

lever 16 installed in advance béing engaged with the

teeth 82 of the driving member &, followed by engaging the
sleeve 23 with the ceration portion 23 of the driving

shaft 5, engagedly inserting the eng;ging hole 28a cf the
hass portion 28 in the operation handle i8 into the

sleeve 25, positioning the inclined surface 3la in the
engaging projection 31 of the handle 18 so as tc be hrought
into.elastic contact with the engaging stepped portion 37 of
the driving member 8 in the vicinity of the top portion of
the projection 31, engaging the stopper 17 with the ceration
.pcrtion 23 with holding this condition and adjusting so that
the cancave portion 30 of the stopper 17 may caincide with
the convex portion 29 of the aperation handle 18, and
fastening the nut 27 to fixedly mount the stopper 17 06 the

driving shaft 5.

By the way, in the above described construction. if the



the projection 31, engaging the stopper 17 with the~eerattIT N0 1
with hol ding this condition and adjusting so that théﬁ@bﬁgﬁﬂﬁﬂp§* 0

23

30 of

the stopper 17 may coincide with the convex portion| 2P of the operdtilon

handl e 18, and fastening the nut 27 to fixedly mount {hes{r®H9817
driving shaft 5. - 27 -

|

n the

pitch angles of the concave and convex grooves of the

aration portion 23 and the concave and canvex greaves te be

(%}

~

engaged with the concave and convex greoves of the ceration
partian 23 of the stapper L7 are recduced, even though the
cancave and cunvex grooves of the stecpper 17 are shifted
from the concave and convex grooves of the ceration
portion 23 when the concave portion 30 of the stapper 17 is
coincidedly engaged wifh the convex portion 29 df the_
operation handle 18 held at the above described elastic
contact position, one pitch angle of the respective concave
and coavex grooves is largest, so that the guantity of the
shift of the position of elastic contact of the inclined
surface 3la in the projection 31 with tﬁe engaging stepped
portion 37 is not increased but in the case where the pitch
angles of the concave and convex grasves are set at for
example 15 to 20°, that is the number of the concave and
convex groaves 17a 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 suring 19

is reduced by Lhis shift and the reverse rotary resistance

larger than the engaging resistance by the feed click 14 can
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By the way, in the above described construction. ifyihEﬁCEMENi-ﬂﬁﬁtch angl es
of the concave and convex groves of the .
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+ be given tc the driving member 3 under certain

Lot 1

ciccumstances but the shift of the elastic contact position

b

can be easily eliminazed by providing a plurality of at

[}

(ezst ones of the concave perticns 30 and said ccavex
porticns 29 at regular intervals in the circumferential
direction and selecting the pitch angles sc 2s to be
different from those of said concave and convex
grooves l7a, 23a provided on the stopper 17 and ﬁhe ceration
partion 23 of the driving shaft 3 and ones obtained by
multiplying the pitch angles of the cancave and convex
grocves 17a, 23a by integeurs.

That is to say. in the preferred embodiment shown in
Fig. &, the pitch angles 6. of the concave and convex
grooves 17a, 23z provided on the stopper 17 and the ceration
portion 23 are set at 20Y, 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 & concave
partions 30, with which the convex portions 29 are to be
engaged, at the pitch angles 8. of 43° in the
circumferential direction.

Consequently, the position of the operation handle 1§
relative to the stopper 17 in the circumferential
direction can be shifted by 3% by shifting the pcsition:
where the concave portions 30 are engaged with the canvex

partions 29, by ane pitch angle 6 :. that is 139, under the



ceration portion 23 and the concave and convex grooveser“beaeﬁg?Ptﬁﬂmr-h

the concave and convex grooves of the ceration portion| ZEPSACEM 55855%3 17
are reduced, even though the concave and convex groovef Pt the stopper} L7
are shifted fromthe concave and convex grooves of the cerq&igﬂ“p%hbi n 23

when the concave portion 30 of the stopper 17 is
- 29 -

UJ

condition that the stopper 17 is shifced relalively to the
ceratian partion 23 of the driving shaft 3 by two pitch
angles 26 (, that is 40°. [an addition. the pasitian af the
cperation handle 18 retative tc the stcepper 17 in the
circumferential direction can be shifted by 10° by shifting
tpe position, where the concave portions 30 are engaged with
the convex pcrtiéns 29, by two pitch angles 2 6 :. that is
90°, under the condition that the stcpper 17 is éhifted
relatively to the ceration portien 23 of the driving
shaft 5 by four pitch angles 46 ,. that is 80°9.
Furthermore, the position of the cperation handle 18
relative to the Stopper 17 in the circumferential
direction can be shifted by three pitch angles 36 ., that is
135°%, by shifting the position, where the concave
portions 30 are engaged with the canvex partions 29, by six
pitch angles 66 ,, that is 120° under the condition that
the stopper 17 is shifted relatively to the ceration |
portion.ZS of the driving shaft 3 by six pitch angles 6 4.,
that is 120°. That is to séy, the position of the
aperation handle 18 relative to the stopper 17 in the
circumferential direction can be adjusted to 3 steps of 3°,
10° and 13°.

Besides, the pitch angles of the concave and convex
grooves 17a, 232 of the stapper 17 and the ceration

partion 23 are not limited by the above described 20° but



coi nci dedly engaged with the convex portion 29 of the operation handle 18

hel d at the above described elastic contact positio
the respective concave and convex grooves is |arges
of the shift of the position of elastic contact of
in the projection 31 with the engaging sg§epped

h, coned pistich ‘angl e of

,Eéeﬂthat~the quantity
h d. . surface 3la

A Ade] \ \
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e, In the case where the

(4%}

they may be set tqg far example !

integers. That is to say, they are set to for exampies 18

In th;s case, the position of the cperation handie 1§
relative tc the stopper 17 in the circumferentiél cdirection
can be adjusted at four s:teps of 0°., 3%, 6° and 9°. In
addition, in the preferrea embocdiment shown in Fig. &. a
plurality of concave portions 30 were provided in the
stopper 17 at the pitch angles selected so as to be
different frgm the pitch angles of the ccncave and convex
grooves and ones abtained by multiplying 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 cecnvex
grooves and ones obtained by multiplying the pitch angles of
the concave and canvex grooves by integers.

rurthermare, the aperatiaon handle 18 was provided with
the convex portions 29 and the stopper 17 was provided with
the concave portions 30 but the operation handle 18 ma; be
provided with the concave portiuns 30 and the stopper 17 may

be provided with the convex porticns 29.

H
!

]



portion 37.is not increased but in the case where the pi tBﬁPbA{TQEMENTOSHEEWé

concave and convex grooves are set at for exanple 15 to[2Q[ erT—that

concave and convex grooves 23a of the ceration portion
respectively, as shown in Fig. 8, the.ngaxioumshift of

in the case where the above described

gesides.
cion is adopted, in crder tc install the operation
-*"UC
LER
e 13 and the stopper 17, the same methcd as the abave
hanc-

das::ibed cne is used but the cperaticn handle 18 is
pasiticned so that the inclined surface 3.2 in the engaging
: prejection 31 of the handle 18 may be brought ints elastic
contact wjth:the-engaging stepped portion.37 of ;he driv{ng

member & at the vicinity of the top portion therectf and the

concave portion 30 of the stapper 17 nearest the convex
portion 29 of the gperation ha;dle 18 is engaged with the
convex partion 23 under the above described candition held
to install the stopper 17 in the ceration portion 23 of the
driving shaf; 9.

In this case, if the cancave portioﬁ 30 is shifted
relative to the convex portion 29 in positiaon, the
stopper 17 is rotated by every 2 pitch angles of the concave
and convex groaves l7a to be adjusted, whereby being engaéed
under the nearest condition. As a result; the pasition of
the operation handle 18 relative to the driving member &, in
shert 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
Lop portion or pasitions near the optimal position and thus
the elastic contact position can be accurately and simply

determined, whereby the installability can be improved.



el astic contact position corresponding to 20 is brought, abguicimenT SHeti |
Consequently, the force conponent in the brake- fastenijng.-direction-ef-the
driving menber 8 by the spring 19 is reduced by this shifit and the reverse

rotary resistance larger than the engagi ng resistance it héof ged ©P% ck %4
can ' o

1N TSNS

In addition. ever in the case where ile braking
plates ¢, 10 and the Like in the mechanizal brake 13 ware
abraded, the adjustment can be easily canducted by changing
the positica of the stapgger L7 ceiaziva to the ageration
harcdia 18 in zhe abave desccibed ilnsialling procecdure uncer
the conditien that the cperaticn handle 14 is pesitisned at
the preper elastic c¢satact pasiticn and alss the
raadjustment can be simply conducted.

Altlough the operatiaon handle 18 is energized in the
axial direction by mezns of the sgcing 19 and the driving

mamber 8 is energized in the Brake-icosening direction o¥

o

means of the idling-controlling spring 30 in the abave
described graferrsd embediment, the idlipg-csnt:clling
spring 30 may be amitted to merely eneréize the cperaticn
handle 18 in the axial directiaon by means of the spring 19.

In additicn, in the case where the idling-centrolling
spring 30 is used. the coil spring may be used as the
idling—c;ntrolling suring 80 but the flat spring is
preferably used, as shown in Figs. 1, 7. :

That is to say, the idling-comzxclling épring S0 shown in
figure 1 comprises a twisced portiecz SCa that is twisted
spiralily so as to lie in one glane in the mechanism as shown
in Figure 1. First and second spring legs 503, 5Cc (Figure 7)
are positioned at respective ends of sald twisted portiorn,

said first spring leg S0t being bent ac right angles so as to
extend in an axial direction relative to the plane of the

twisted portion 50a as viewed in Figure 1 to allow it to



| REPLACEMENT SHLET |
- 28 - not be given to the driving nenber 8 under certain ¢itcunstances bu
the shift of the elastic contact position 16 MAY 1998
-3-

engage witi che f£irst ragulacizg susface 13 of the driving
membar 8, and tha sacond spring leg Sdc baiag bentc ia the
radial plane of the twiscad per=ion SQa as shown iz Figuzs L
€s be engaged with the froas surfaca of the engaging
prolectisa 31 of tha oparatzicn Randle 8§ as may ta saan iz
Figure 7, that is, tha frsnc surfaca im the ragular rotazizg
dirsction ¢ tha dyiving membaxr.

It will ke agpraciacad By the gkilled enginser tiac tha
Ewistad perzicz S0a cf mha spring SO shown flaz iz Figurms 1
may ke pre-Scrmed in the flat, plamar coodiczion or may be
formed with axially displaced porzions that ars Slacthszsd into’
the glazax condizion as im Figuss 1 wher the syring is iz ics
cperating pesiticn iz tie mechazism.

furthernara, aithough the driving member § is formed of
the single member to be scrawed in the driving shaf: i in
the abave dascribed pre®arced embediment, the driviag
memder 8 may comprise a braks-aressing member scrweed in tle

riving shaft 3 and 2 body of revolution rotatably supported
an 2 <ylindrical partion of said braxe-pressing member and
_provided with testh qn an quter circumference thereaf. In
this case. a lining plate is pravided between ‘the brake-
pressing plate and said bedy af ravalution. said Llining
plate and a flac spring being susparted en the brake-
pressing member cutside of the body of revolution, and a
load-setting and adjusting member heing scrweed ta compose
an gvericad-preventing mechanism.

In the case where ,said averlaad-praventing wmechaniem is
incarpaerated in such the manner. the same shape as the
projectian 12 is given to said load-settiag and adjusting

member and the load-setting and adjusting member is provided

with the first- and secend regulating surfacess 33. 34 and



can be easily elimnated by providing a plurality of at PL QDHQVWf\ﬁh% E
concave portions 30 and said convex portions 29 at regul 4H€ﬁvar3’|n the
circunferential direction and selecting the pitch angl es as t 31? \
different fromthose of said concave and convex grooves 1% OV|§éd
on the stopper 17 and the ceration - 34 - ‘ I
iwwﬂw,wﬂvw*~m*“””d

tne idling-contrel ling surface I3 to form the engaging

grapped perticn 37 at the end perticn of the second

"t

regulating suriace 34.

Ia additicn, Ln the present preferred embodiment, the
i~iving member means the whcle overlcad-preventing mechanism
including the brake-pressing member and the load-setting.and
adjusting member and the mgmbe;. on which the engaging
stepped porticn 37 is to be provided, is not limited by the
load-setting and adjusting member but the engaging member
may be pravided on the brake-pressing member ¢r 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-lcasening directian is
provided, the spring leg of this spring may be engaged with
the icad- setting and adjusting member or the brake-pressing
member or said member fixedly mounted an the brake-pressing
member. Furthermore, in the case where the idling-
controlling spring is pravided, 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 35 so that the engaging
projection 3l may be brought into elastic contact with the
idling-cantralling surface 35 to hold the 1dling condition,

it is not indispensable.



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 enbodi nrent shown in Fig. 8, the pitch angles
[err] , of the concave and convex grooves 1l7a, 23a prOV|ded .on, the stopper

17 and the ceration

- 35 - L ";

\ccording to the present invention, said engaging
cepped partian 37 provided cn the driving member & is
steppe
~gught 1nto elastic contact with the inclined surface 3la
gt

br
of the engaging projection 3! provided on the operation
handie 18 during the time when the mechanical brake 13 is
veing operated. so that a force is given to the driving
member 8 1n the brake-fastening direction at the same time
as a rotational resistance is given even under the nc-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 opgration of said operation lever 16 by an
engaging resistance of said feed click ig 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 reCLprocal operation
of the operatxon lever 16. As a result, the mechanical
brake 13 can be always aoperated by operating the aperation
lever 16 even under the no-load condition and thus the léad-
sheave 3 can be drivenly rotated in the hoist-traction |
direction through the mechanical brake 13.

Consequently, in the case whece the load-sheave 3 is
drivenly operated in the hoist-traction direction under the

no-load condition, the conventional complicated operations



portion 23 are set at 20[err], a pair of convex portiorsﬂﬁﬂ-/’é}EMENéoBHElﬁT
phase by 180[err] being provided on the operation handlfe|18, and ttre

stopper 17 being provided with 8 concave portions 30, wth Wiﬁ" ﬁé’&rs C
portions 29 are to be engaged, at the pitch angles [efr] of err ]

the circunferential direction. 36

V EX

O
-}

=z the lgad-sieve and appiviag the

driving member 8 and the projection 32 having an idling-

s~olling surfzace 43 brought intec elasiic cantact by the

idling condition can be held by bringing the projection 3

(5] ]

intc elastic contact with said idiing-controlling surface 3
by cperating the cperation handle 1& and thus an input rang
of a tension pf the load-chain during the i1dling-control can
be expanded. &s a 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

projectibn 32 and the projection 37 is brought inteo 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 passible
by a simple construction utilizing the projection 32 evén .
under the no-load cunditian.

Moreaver, the driving member & can be rotated hy an



. : I

Consequent |y, the position of the operation handle 13 MePatIVé‘to;the

stopper 17 in the circunferential direction can be shifited by 5[err]

shifting the position. where the concave portions 30 pre engaggdiAL t h tihe

convex portions 29. by one pitch angle [err] that is 45[err under he
- 37 - k [WFRIEE o

he driving mempber & by grov:iding the idlin
trolling spring 30 between the cdriving member & and tle
:gperaticn handle 1§, Conscuqgntly. even in the case where
the idling cperation is conducted by an inexperiencad
perscn, the tdling coperation can be easily achieved, the
operatability being able to be improved. and the error
agperation being able to be eliminated. and thus alsc a
disadvantage that the idiing-controlling is impcssible due
to the error aperaticn can he eliminated.

Besides, the position where the inclined surface 3la of
the engaging projection 31 provided on the cperation
handle 18 is bréught into elastic contact with the engaging
stepped portion 37 provided on the driving member § when the
inclined surface 3la is brought into elastic contact with
the engaging stepped portion 37 can be set to the suitable
one._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
shart by the ;imple operatian af merely changing the
engaging positions of the concave and convex

portions 29, 30, by providing a plurality of at Jeast ones



-29 - condition that the stopper 17 is shifted relatively (o _the. ceration

portion 23 of the driving shaft 5 by two pitch angles [Erdgdph NTS SHEET
40[err]. In addition. the position of the HEPLACEME

16 MAY 1958

of the concave portions 30 and the convex portions 29
ppovided between the opposite surfaces of the stopper 17 and
the operation handie 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
g;ooves 17a, 232 connecting the stopper 17 with the driving
shaft 9 and enes obtained by multiplying the pitch angles of
the concave and caonvex grooves 17a, 23a by integers.
Additionally, the adjustment of this elastically contacting
pasition can be easily achieved even though a lining plate

of the mechanical brake 13 is abraded and the elasticall

contacting position is out of order.
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direction can be shifted by three pitch angles 3 [err],

that is 80[err].
where the concave portions 30

by shifting the position,

position of the operation handle 18 relative to the stopper
is 135[err]

circunferentia

t hat
are engaged with the convex portions 29,_bxosLx

shaft 5 by four pitch angles 4[err]
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pitch angles 6[err] 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 [err] that is 120[err]. That is to say, the position
of the operation handle 18 relative to the stopper 17 in the
circunferential direction can be adjusted to 3 steps of 5[err]

- 41 -

LEVER=-TYPE HOIST AND TRACTION APDARATUS

ABSTRACT
The inventicn relates to a lever-type hoist and
traction apparatus in which an cperation handle 18 is
provided between a stcpper 17 provided at the axial end
porticn of a driving shaft 5 and a driving member 8 screwed
in the driving shaft 5 sc as to ke movable in the axial
-direction but unrotatable relatively to the driving shaft
5. A spring 19 for energizing the operation handle 18
toward the driving member 8 is provided to kring an
inclined surface 3la of the engaging projecticn 31 provided
on the cperation handle 18 into elastic ccntact with an
engaging stepped porticn 37 of the driving member 8 during
 the time when the mechanical brake 13 is being cperated,
whereby the driving member 8 can be prevented from being
reversely rbtqted with being accompanied by the returning
operation of the operation lever 16 by the engaging
resistance of the feed click 14 during the time when the

hoist and traction is being conduction under the no-load

conditioen.

v

REPLACEVERT 5iny
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the pitch angles of the concave and convex grooves
limted by

10[ err] and 15. Besi des,
17a, 23a of the stopper 17 and the ceration portion 23 are not

t he above described 20[err] but
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- 30 - they may be set to for exanple 15[err]. In the case where the
pitch angl es of the concave and convex grooves 17a, 23a are set to 15[err],
the pitch angles of the concave portions 30 provided in the stopper 17 are
set differently fromnot only

FIG. 3




ones of 15[err] but al so ones obtained by multiplying 15[ err] by integers.
That is to say, they are set to for exanple 36[err]. In this case, the
position of the operation handle 18 relative to the stopper 17 in the
circunferential direction can be adjusted at four steps of O[err], 3[err],
6[err] and 9[err]. In addition, in the preferred enbodi nent shown in Fig.
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plurality of concave portions 30 were provided in the stopper 17 at the
pitch angles selected so as to be different fromthe pitch angles of the
concave and convex grooves and ones obtained by multiplying the pitch
angl es of the concave and convex grooves by integers but a plurality of
convex portions 29 may be provided in the operation

REPLACIMENT cri-

pr—————
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handl e 18 at the pitch angles selected so as to be different fromthe pitch
angl es of the concave and convex grooves and ones obtained by nultiplying
the pitch angles of the concave and convex grooves by integers.

Furthernore, the operation handle 18 was provided with the convex portions
29 and the stopper 17 was provided with

23
174




t he concave portions 30 but the operation handle 18 may be provided with

.the concave portions 30 and the stopper 17.twey AN w th the convex
portions 29. E“S SHEET HAS BEEN RE ECE’Y{_J}TW@
ED
REPLAC [ o2 Fen w8
- |
teeth for driving said driving member in regular and

reverse directions by a reciprucal aperation. a stapper
is pravided at an axial end pertian of the driving shaft
an operation handle movable in the axial direction but
unrotatable relatively to the driving shaft being provided
between said stopper and the driving member . a
spring far energizing said aperation handle in the
directian approaching te the driving member being
pravided.at least ome engaging projection projecting toward the
driving member being provided on a surface apposite ta the
driving member of the operation handle, at least one engaging
'stepped portion, with which the or each said projection is
engaged. béins pravided an a surface oppasite to the side of
the operaticn 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
praojection to bring said inclined surtace tnto
élastic cantact with said engaging stepped partion by au
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 prajectian pravided in

This Sheet Has Been Replaced

LT

0600388-9



- 31 - Besides, in the case where the above de‘

‘adopted, in order to
the sane nmethod as t
18 is positioned so

Lhe gperati

aprosite ta the gperation handle

REPLACEMENT swﬁ_gl

nis
tion han d the s pper 17,
1EHE%SEQEGQ§§%#§&d one is bﬁﬁ? hEWBp rgtion handl e
hat tHELAGED | ned fsurface |n t he_engadi rig
_6_
an handle is engaged with sald surface

during a rotatignal operation of the operation handle

relatively to th

drivirg member,

portion having an idling-controlling surface srought

of the driving member

at least ona projected

intao

elastic contact by said energizing force of the spring being

provided,

and the or each said projected portion being

provided with an engaging stepped portion at a rear end

portion in the rotational direction therect.

Furcharmora, it

is preferable that an idling-controlling spring for energizing

the driving member in tine brake-loesening direction of the

mechanical brake is provided between the driving member and

the operation handle.

Sesides,
connected with the driving shaft

using a large

concave periicns and coavex

concave portians
of the stapper:

of at leasi ones af the concave portions

portions

circumferential directicn.

portians

and the aperation handle

it is preferabie that the stopper is

aumber of concave and convex groaves ,

by a connecting structure

engaged with said

being provided between opposite surfaces

..a plurality

and.said convex

being provided at regular intervals in the

and their pitch angles being

selected so as to be different fraom theose of said cancave

and convex

and the driving shaft

This Sheet Has Been Rep

AL

groaves . provided between the stopper

laced

and ones gbtuined by muitiplying
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top portioJ H he concav b% é on 30 of hgégggggg&ﬁl? qearest
tht

[
t he convex portion 29 of the operation handle 18}is he convex
portion 29 under the above describgglgondition hel d

In addition. even in the case where the braking
plates 9. 10 and the like in the mechanical brake 13 were
abraded, the adjustment can he easily conducted by changing
the positiaon of the stopper 17 reiative to the aperation
handle 18 in the above described installing procedure under
the condition that the operation handle 18 is pasitioned at
the proper elastic contact pasition 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
member 8 is energized in the Brake-lcosening direction by
peans'of the idling-controlling spring 50 in the abeve
described preferred embodiment, the idlipg-ccntralling
spring 30 may be amitted to merely eneréize the operation
handle 18 in the axial direction by means of the spring lS.

In addition, in the case where the idling-cantrolling
spring 30 is used. the coil spring may be used as the
idling-c;ntrulling spring 80 but the flat spring is
preferably used, as shown in Figs. 1, 7.

That is to say, the idling-contxolling ;pring 50 shown in
Figure 1 comprises a twisced portionm 50a that is twisted
spirally so as to lie in one plane in the mechanism as shown
in Figurea 1. First and second spring legs S0b, 50c (Figure 7)
are positioned at respective ends of said twisted portion,
said first spring leg S0b being bent at right angles so as to
extend in an axial direction relative to the plane of the

twisted portion 50a as viewed in Figure 1 to allow it to



to |nstéf h in the ceration portio ﬁgﬂéﬂlﬂﬁﬁt&ﬁfﬁk ) shaft
. In thi “ l con §¥ﬁ # shijff ted rel ative t® the
convex po |t|c §I’T '56\%053 i s {rdt apadFrEy 8 ery 2 pitch
angl es of the concave and cqnvex 17a_10 Be {adj usted, wheneby being
engaged

-32-

engage with the first requlating surface 33 of the driving
membax 3, and tha second spring leg S0c being beat in the
radial plane of the twisted portion 50a as shown in Figuze 1
te be engaged with the front surface of the engaging
projection 31 of the oparation handle 8§ as may be sean in
Figure 7, tkat is, the front surfaca in the ragular rotating
direction of the driving membar.

It will be appreciatad by the gkilled enginser that the
twisted portion 50a of the spring 50 shown flat in Figure 1
may be pre-formed in the flat, planar condition or may be
formed with axially displaced portions that are flattened into’
the planar condition as in Figure 1 wﬁén the spring is in its

operating position in the mechanism.

Furthermare, although the driving member 8 is formed of
the single member to be screwed in the driving shaft § in
the abave described pre®erved embadiment, the driving
member § may camprisg a brake-pressing member scrweed in the
driving shaft 3 and 2 Bady aT revolutisn rotatably supported
on a cylindrical partian of said brake-pressing member and

_provided with teeth on an outer circumference thereaf. In
this case. a lining plate is provided hetween Ehe brake-
géessing plate and said body af revalution. said lining
plate and a flat spring being supparted on the brake-
pressing member cutside of the body of revolution, and a
load-setting and adjusting member heing scrweed ta compose
an overload-preventing mechanism.

In the case whera ,said overload-praventing mechaniem is
incarporated in such the manner. the same shape as the
projection 32 is given to said load-settiang and adjusting
member and the load-setting and adjusting wember is provided

with the first~ and second regulating surfaces 33. 34 and
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st epped portion 37, can be
t he top portion or positions near thgsgptlnal pasi 1on and_thus
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CLAIMS

L. A lever-type hoist and traction apparatus, in which a'
load-sheava (3), a driving shaft (S) having a driven member
(7} for driving said locad-sheava (3), a driving member (8}
provided with teeth (8a) on an outer periphery thersof and
screwed in said driving shaft (5) and an operation lever
(16) provided with 2 mechanical brake (13) and a feed click
(14) switchably engaged with said teeth (8a) for driving
gaid driving member (8) in regular and reverse directions
by a reciprocal aperatiocn, 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 provided between said stopper (17) ard the
driving member (8), a spring (19) for erergizing said
operation handle (18) in the direction approaching to the
driving member (8) being provided, at least one engaging
projection (31) projecting toward the driving member (8)
being provided on a suxiface opposite to the driving membexr
(8) of the operation handle (18), at least one engaging
stepped portion (37), with which the oxr each said
projection (31) is engaged, being provided on a surface
opposite to the side of the operation hagdle (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 hase end side from the front
end side of the projection (31) being provided on the side

before in the direction of the regular rctation of the

This Sheet Has Been Replaced
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case where the braking REPLACED 02 FEB 1998

oe ey
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driving member (8) in the projection (31) to bring said
inclined surface (31la) 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 at least one 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), the or each portion
(32) having an idling-controlling surface (35) brought into
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 the ox
each said projected portion is provided with a said
engaging stepped'porticn (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 bréke (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 comnected with the
driving shaft (5) by a connecting structure using a large

nunbar of concave and convex grooves (17a, 23a), concave

This Sheet Has Been Replaced
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pLétes 9. 10 and the Like in the mechanical brake 13 were iﬂﬂ.ﬁﬁﬂ&lﬂ%gﬂl&ﬂ“

adj ust nent can he easily conducted by changing the positio
17 relative to the operation handle 18 in the above described installing

procedure under the condition that the operatreﬁ*h%ﬁdEF' bsi tioned at
the proper elastic contact position and_;dsc>t 15 REPLA@E%WEE%F :

porticons and convex portiona (29) engaged with said concava
ﬁortions (30) being provided between opposite surfaces of
the stopper and the operation handle (18), a plurality of
at least ones of the concave portions (30) and said convex
portions (29) being provided at regular intervals in tha
circumfaerential direction, and their pitch angles being
selected sc as to be different from those of said concave
and convex grooves (17a, 23a) provided between the stopper
(17) aad the driving shaft (5) and ones cobtained by
meltiplying said pitch angles of the concave and convex

grooves (l7a, 23a) by intagers.
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traclion apparatus, in particular to a lever-type hoist and

The present invention relates 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 brovided
with an operation lever, as disclosed in for example
Japanese Utility Model Application Laid-Open No. Hei:
3-107430, the disclosure of thch is hereby incorporaed Sy
reference, a driving shaft is provided vith 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
vperation lever being transmitted to a load-sheave from said
driving shaft through said mechanical brake, and the load-
sheave being driven to conduct a hoist and traction of
loads. Furthermore, a click portion on the return side of

the feed click is engaged with the teeth of the driving

96090388-5



the idling-controlling spring 50 but the flat spring
shown in Figs. 1. 7. -2 -

spring 50 may be omtted to nerely energize the oper at g N '
direction by neans of the spring 19. In additi anhéﬁ?‘ﬁEﬁ Emgé E
the idling-controlling spring 50 is used, the coil spring nmay be usq
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member to reciprocally operate the aperation lever, whereby
rearwardly screwing thc driving member and thus releasing
the aperation of the mechanical brake to reversely rotate
the Joad-sheave by & quantity rearwardly screwed of the
driving member in order to unlecad or release a traction.
However. in said lever-type hoist and traction
aﬁparatus having the above describhed constbuctiqn, the
driving member is adapted to be regularly and reversely
rotated by eﬁgaging 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 levér 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
is applied to the load-sheave, the driving member is
forwardly screwed tc operate the mechanical brake and
conseguently, even though the operation lever is
reciprocally operaled under this condition, the driving
power is transmitted by a going movement of the operation
lever and the operation lever is returned to a going
movement-starting position without being followed by the

drivj .
IV1ing member by a returning This Sheet Has Been Replaced

L




That is to say, the idling-controlling spring 50 $HiiSteetHas Bdeg
conpri ses arrg#sred:pUTtTONT%Oa that is twsted sp
n
S

one pl ane i jﬁfﬁﬁeﬁhéanhTasﬁshomm in Figure 1.
| egs 50b, 5Qc{(Figure 7) are positioned at respective en
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portion, said{fiyrst-spring |ef 50b being-bent at right angle
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movement of the operation lever but in the case where the

operation lever is reciprocally operated to operate the

Réptacell

i

lie
d spr
dt
as to

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 operatiop lever is reciprocally opeqated, 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 follaowed by

the returning movement of the operation lever.

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

operation for

applying a load to the load-sheave or said

I n
i ng

w st ed
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load-chain or an cperation for applying said external force
Lo the driving member is required in 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
othér 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 conditioh is complicated.

It is an object of the present invention to provide a

lever-type hoist and traction apparatus capable of

.effectively operating & mechanical brake by a reciprocal
operation of_an operation lever without:adding an external
force during a hoist-traction operation:by means of said
operation lever under a no-load condition to drivenly
rotaie a load-sheave in_the hoist-traction directiion by a
simple operation.

In order to achieve the above described objeét, the
invention provides ahlever—type heoist 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



engage with the first regulating surface 33 of thergisnekiitds BRARGI& and

~the second spr%pg:tgg;SQc;peing-bent in the radi cal wi st ed
portion 50a as ®howh-i'h"Figure 1 to be engaged vvithJ E"MB ﬁugmace of
t he engagi ng préjection 31 of the operation handle nin

Figure 7, that is,, {heJrant §u?face—im the regular rotating
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teeth  for driving said driving member in regular and

reverse directions by a reciprocal aperation, a stopper

s provided at an axial end pqrtion of the driving shaft- ,
an opefation handle movable in the axial direction but
unrotatable relatively to the driving shaft being provided
.between said stopper  and the driving member . a

spring for ehergizing said operation handle ~ in the
direction approaching to the driving member being
provided, an engaging pro.jection projecting toward the
driving member being provided on a surface opposite to the
driving member of the operation handle . an engaging
stepped portioni , with which said projection is
engaged, being provided on a surface opposite to the side of
the operation handle of the driving member . and an
‘inclined surface inclined on the rear outward side of
the regulaf 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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Le operation handle is engaged with said surface
the

osite to the operation handle of the driving member
opp '
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during 2 rotational operation of the operation handle

slativeiy to the driving member ., a projected portion
re. v
naving an idling-controlling surface  brought into elastic

.contact by said energizing force of the spring being

provided, and said projected portion = being provided with

an engaging stepped portion at a rear end portion in the
rotational direction thereof. Furthermore, it is
preferable that an idling-controliing spring for
energizing the driving member  in the brake-locsening
direction of the mechanical brake is provided between the
driving membgr and the operation handle

Besides, it is preferable that the stopper 1s

connected with the driving shaft by a connecting structure

using a large number of concave and convex grooves ,

concave portions and convex paortions engaged with said
concave portions being provided between opposite surfaces
of the stopper and the operation handle ., & plurality
of at least ones af 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 he different from those of said concave
and convex grooves . provided between the stopper

and the driving shaft and ones obtained by multiplying
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id pitch angles of the concave and convex grooves
sa
by integers.
According to the present invention, said engaging
stepped portion ’ provided on the driving member is

brought into elastic contact with the inclined surface

:of the engaging projection provided on the operation
handle during the time when the mechanical br;ke is
being operated, so that a force is given to the driving
member in the brake-fastening direction ét the same time
as a rotational resistance is given even under the no-load
condition where no load is applied tec the load-sheave

As a result, the driving membér 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

driVingngDerated in the hoist-traction direction under the
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no-load candition. the conventional complicated operations
for applying the Joad 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 Qperaticn 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 is provided, whereby an
idling condition can be held by bringing the projection .
info elastic contact with said idling-controlling surface
by operating ﬁhe operation handle and thus an input range

of a tension of the load-chain during the idling-control can

be expanded. As a result, the load-chain can be adjusted
in length without requiring a skill. Furthermore, the
engaging stepped portion 1s provided at the rear end

portion in the drivenly rotating direction of the

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

under the no-load condition.
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Moreover;mggé.é}iving 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 handlé . Consequently, even in the case where
the idling operation is conducted by an_inexperiénced
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-boﬁtrolling i1s impossible due
to the error operation can be eliminated.

Besides, the position where the inclined surface of
the engaging projection provided on the operation
‘handle is brought into élastié contact with the engagkng
stepped partion provided on the driving member when.tﬁe
inclined surface v 1s brought into elastic contact with
the engaging stepped portion ' can be set to the suitable
one, that is one near a top portion of the projection - in
the inclined surface , 1n 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 caonvex
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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
coﬁﬁecting the stopper with the driving shaft and ones
obtained by multiplying the pitch angles of the concave and
convex grooves by integers. Additionaily, 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 projection of the

°Peération 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. 1 relates to a
iever-type hoist and traction apparatus without an overload-
preventing dgvice. 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 3, 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, ahd a reduction gear mechanism b
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 Lhe driving.

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

reduction gear mechanism 6.
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[n addition, a driven member 7 formed of a hub having
flange is screwed in an outside of the driving shaft 5
a . o *

projected from said first side plate l, a driving member §
having teeth 8a on an outer periphery thereof being screwéd
in the driving shaft 5 on an outer side of said driven

- ember 7. and a pair of brake plates 9, 10 and a brake click
wheel 11 being provided 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 click wheel 1l and the respective
brake plates 9, 10.'

Furthermore, a feed click 14 provi@ed with a click
portion on the feed side and e 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 outer 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 operation lever 16 provided with an
aperalional 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 |7
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at an axial end por£ion thereof, an operation handle 18,
which is unrotatable relatively to the driving shaft 5, is
provided between said stopper 17 and the driving member §
S0 as to be mouvable in the axial direction from a 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 & 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 5 of the driving member 8
and deregulates said rotatable range of the operation
handle 18 relatively to the driving shaft 5 of the driviﬁg
member 8 by a movement of the operation handle 18 in the
direction far from the driving member 8, in short a movement
toward the second position, being provided bétween 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 scréwed 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 3. 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 5, said ceration portion 23 being engaged with a
sleeve 25 on the outer side of the driving member &, the
stopper 17 heing connected with an end pgrt;on of the
ceration portion 2% on the outer side of said sleeve 23 by a
connecting structure comprising a large number of concave
and convex grooves, and the stopper 17 being fixedly mounted
on the driving shaft 3 through the sleeve 25 by fastening a
nut 27.

Moreove;. an engaging hole 28a provided in a boss
portion 28 of the operalion handle 18 ié.engaged with the
sleeve 25, the operation handle 18 being provided between
the stopper 17 and the driving member 8 under the condition
that the driving shaft 5 is movable in the axial direction
and rotétable. the operation handle 18 being provided with a
pair of convex portions 29 on an inner circumferential
surface thereof while the stopper 17 is provided with a pair
of concave portions 30. with which said convex portions are
to be engaged, on the outer circumferential portion Lhereof,
and the convex portions 29 of the operation handle 18 béing
engaged with said concave portions 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 lé
and an inside surface opposité 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 3l
projecting toward the side of the driving member 8 at end
portions in the radial direction on the rear surface side
thereof éymmetrically, 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 ﬁﬁe 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 séid relative
rotatable range of the driving member 8 relative to the
driving shaft 5, 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
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portian 37 with which said engaging projection 3! is to be
engaged, an inclined surface 3la inclined rear outward in
the regulaer rotation direction of the driving member 8
toward a base end side from a front end side of the
projection 31 being provided on the front side in the
regular rotation direction of the driving member 8 in the
projection 3k, 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 19 under the condition that
the mechanical brake 13 is being operated, in short the
driving member 8 is being forwardly scre&ed to operate the
mechanical btake 13.

In addition, in the preferred embodiment shown in the
drawings, an idling-controlling spring 30 for energizing the
driving member 8 in the brake-loosehing direction of the -
mechanical brake 13 is provided between the driving member é
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 fotate.the driving member 8 relatively
to the driving shaft 5 by an energizing force in the re£urn
direction of said 1dling-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 § by
energizing the spring 19 in the axial direction when the
mechanical brake 13 was loosened and thus gives a rotary
resistance to the driving memEer 8 to hold an idling
rotation, and the projection 32 being provided with a third
_regulating surface 36, which rises from said idling-
controlling 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
fhe engaging projection 31 is brought into contact with the
idling-controlling surface 35; as shown in Figs. 1, 7.
Furthermare, referring to Fig. 1, reference numeral 44
designates a click-holding mechanism holeing the feed
click 14 at three positions, that is a feed position
(regularly rotating position) where the click ﬁortion 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 portien on the return
side is engaged with the teeth 8a and a neutral position
where neither of the click portion on the feed side and the
click portion on the return side is engaged with the
teeth 8a. said click-holding mechanism 44 comprising a
pressing member 4% and a spring 46, and letters, such as for

example [feed|, [return] and fneutral) or lidlingj, being
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. .otayed on an outer surface of the operation lever 16 for
dlspl. .

Jicating the operating positions of said operational
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ortion 13 of the feed click 4.
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oreover, although the driving shaft 5 is provided with
the first- and second screw portions 20, 21 thereon to screw

tﬁe driven member 7 and the driving member 8 therein

raking the workability and strength of the driviﬁg shaft
into consideration in the above described construction, alsa
s 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 tﬁé coil spring 24
between said E-ring and the driven member 7.

Furihermore. 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 g not required.

An operation of the lever-type hoist and traction

a : : ) . .
Pparatus having the above described construction will be
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helow described.

At first, in case of a loading operation, the click
portion on the feed side of the feed click 14 is engaged
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
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 enéaging resistance 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 is reciprocally operated. However, according to
the present invention, when the mechanical brake 13 is
operated by Lhe 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



for applying the | oad to the-l-oad-sieve and applying the eQ 2 placgd
the driving ggem can;ibe.: nade|unreqU|red and thus the h0|s I ﬂl
operation un%grmﬁhe Ae=l-oad condition can be sinmplified. In

end face of tlhe engaglng prOJe tion 31 grOV|ded on the operation handle 18

i's engaged Wl‘td the 't

SRV B |

g e et

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 ﬁember 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 8 and- simu]taneously the engaging stepped portion 37
is 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 the 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 fTorwardly screwed by the going movement of the
lever 16, the driving member 8 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 [6 is



driving menb apd-the, proj ection 32 having an idling- coOfftiyShkd HasBeen Replaced
surface 35 Db (R{ghﬁ into_el H.S,tI‘C contact by the energizing for' mj ’"ﬂllmu
I
I

spring 19 islp éa' Wher €| yi an idling condition can be he
t he projectipn}3 a9@st|cl contact with said idling-control
35 by operatin andl e-18and t hus an input range

I ng surface
e operatio

transmitted 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 baggages and the like connected
with the chain laid around the load-sheave 3 are loaded.

On the other hand,lin case of an unloading operation,
fhe click portion on the return side of the feed click 14 in
the operatlional portion 1% 1is engagea with the teeth 8a of
the driving member 8 to swingably operate the le§er 16,
whereby rotating the driving member 8 in the reverse
rotating direction. As a result, the driving member § is
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 operafion 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 31 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 reéulation—releasing and the
switching of the feed click 14 to the neutral position, the
driving member 8 is rotated in the brake-loosening 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 230 as thé spring force capable of rotating the
driving member § tﬁ the brake-loosening position to draw the
operation haqdle 18 to the second position, the driving
member 8 can be rotated to be rearwardly screwed in the
diréction 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 under
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 35
of the driving member 8 and when the drawing operation of
the operation handle 1§ is released under this conditi&n.
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
ogn the driving member 8, as shown in Fig. b, whereby the
idling rotation condition of the load-sheave 3 is held by
the frictional resistance resulting from this elastic
contact. Consequently, during the idling rotation when the
chain is.éulied to speedily lengthen and shorten the chain
on the load side. the input range of the tension of the
chain can be éxpanded 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 thg 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 the braking operation of the
mechanical brake 13 can be conducted and suspended, as above
described, is recovered. That is. when the strong fofce is
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 5 and its rotary inertia is large as compared with
that of the driving shaft 5, so that the idling-controlling
surface 35 overcomes the twisting energizing force of the
spring 19 to be slipped relatively to the engaging
projection 31, whereby the driving member 8 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 loading and the traction.
the feed click 14 is switched over to the feed position from
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 3 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 3 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
sfopper 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 ciick portion
on the feed side of the feed click 14 of the operation
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 b, engagedly inserting the engggiqg hole 28a of the
boss portion 28 in the operation handle i8 into the
sleeve 25, positioning the inclined surface 3la in the
engaging projection 31 of the handle 18 so as to 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 projection 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 operation handle 18, and
fastening the nut 27 to fixedly mount the stopper 17 05 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 grooves 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 ﬁre reduced, even though the
concave and convex 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 witﬁ the convex portion 29 of the.
operation 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 case 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 17a 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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{ 1 t dpged portion 37 can be set to the suitable
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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
jeast ones of the concave portions 30 and said canvex
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 l7a, 23a provided on the stopper 17 and fhe cerétion
portion 23 of the driving shaft 3 and ones obtained by
multiplying the pitch angles of the concave and convex
grooves l17a, 23a by integers.

That is to say. in the preferred embadiment shown in
Fig. 8, the pitch angles 8, of the concave and convex
grooves 17a, 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 45° in the
circumferential direction.

Consequently, the position of the operation handle 18
relative to Lhe stopper 17 in the circumferential
direction can be shifted by 5° by shifting the position:
where the concave portions 30 are engaged with the convex

portions 29, by one pitch angle 6 ., that is 43°. under the
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condition that the stopper 17 is shifted relatively to the
ceration portion 23 of the driving shaft 5 by two pitch
angles 26 ., that is 40°, In addition, the position of the
operation handle 18 relative io the stopper 17 in the
circumferential direction can be shifted by 10° by shifting
thé position, where the concave portions 30 are engaged with
the convex portiéns 29, by two pitch angles 2 6 .. that is
90°, under the condition that the stopper 17 is éhifted
relatively to the ceration portion 23 of the driving
shaft 5 by four pitch angles 48 ,, 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 ., that is
135°, by shifting the position, where the concave
portions 30 are engaged with the convex portions 29, by six
pitch angles 68 ,, 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 6.,
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 ad justed to 3 steps of 3°9,
10° and 15°.

Besides, the pitch angles of the concave and convex
grooves l7a, 23a of the stopper 17 and the ceratian

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 l7a, 23a are
set to 139, the pitch angles of the concave portions 30
provided in the stopper 17 are set differently from not only
ones of 15° Sut also ones obtained by multiplying 15° by |
;ntegers. 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 circumferentiél 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 multiplying 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
differeﬁt from the pitch angles of the coﬁcave and convex
grooves and ones obtained by multiplying the pitch angles of
the concave and convex grooves by integers.

Furthermore, the operation handle 18 was provided with
the convex portions 29 and the stopper 17 was provided with
the concave portions 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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. jes, in the case where the above described
gesides.

ction is adopted, in order to install the operation
ru

const
d the stopper 17, the same method as the abaove

nandle 18 an
ribed one 1is used but the operation handle 18 is

descrl
itioned s© that the inclined surface 3la in the engaging
pos

fproJection 31 of the handle 18 may be brought into elastic
contact with-the engaging stepped portion.37 of ;he driv%ng
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 23 under the above described condition held
to install the stopper 17 in the ceration portion 23 of the
driving shaf@ 5.

In this case, if the concave portioﬁ 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 engaéea
under tﬁe nearest condition. As a result; the position of
the operation handle 18 relative to the driving member &, in
short the position where the inclined surface 3la is brought
into elastic contact with the engaging stepped portiion 37,
can be set at the optimal position in the vicinity of the
top portion or positions near the optimal position and éhus

the elastic contact position can he accurately and simply

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

In 2
d the like in the mechanical brake 13 were

10 an
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the ad justment can be easily conducted by changing

plat

gpraded: '
f the stopper 17 relative to the operation

;he position ©
e 18 in the above described installing procedure under

handl .
hat the operation handle 18 is positioned at

tne proper elastic contact position and also the
readjustment can be simply conducted.

slthough the operation handle 18 is energized in the
axial direction by means of the spring 19 and the driving
nember 8 is energized in the brake-loosening direction by'
means of the idling-controlling spring 30 in the above
described preferred embodiment, the idling-controlling
spring 50 may be omitted to merely energize the operation
handle 18 in the axial direction by means of the spring 19.

In addition, in the case where the idling-controlling
spring 50 is used, the coil spring may be used as the
idling-cbntrolling spring 50 but the flat spring 1is
preferably used, as shown in Figs. 1, 7.

That is to say, the idling-controlling spring 30 shown
in Figs. 1. 7 comprises a twisted portion 50a twisted
spirally on the same one plane and first- and second spring
legs 20b, 50c positioned at both ends of said twisted
said first spring leg 50b being bent at right

portion 50a,

angles to the axial direction of the twisted portion 50a to

Sheet Has Becn
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ﬁﬁ‘ced
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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 8.

Furthermore, although the driving member 8.is formed of
the single member to be screwed in the driving shaft 3 in
the above described preferred embodiment, the driving
member 8 may comprise a brake-pressing member scrweed in the
driving shaft 2 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 to 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
mgmber and the load-setting and ad.justing member is provided

with the firstj and second regulating surfaces 33, 34 and

i

laced
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the jdling-controlling surface 33 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 membee. 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. Furthermoare,
in the case where the idling-controlling spring energizing
the driving member in-the brake-lousening direction is
provided, the spring leg of this spring may 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-
controliing spring 1is provided, the flat spring shown in
Figs. 1, 7 is preferably used.

Besides, according to the present invention, although

i1t is preferable that the driving member 8 is provided with -

~the idling-controlling surface 35 so that the engaging

projection 31 may be brought into elastic contact with the
1dling-controlling surface 35 to hold the idling condition,

it 1s not indispensable.
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according to the present invention, said engaging
stepped portion 37 provided on the driving member 8 is
brought into elastic contact with the inclined surface 3la

£ the engaging projection 31 provided on the operation

handle 18 during the time when the mechanical brake 13 is
being operated, so that a force is given to the driving
member 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 reverself rotated with being accompanied by a
returning operation of said operation lever 16 by an
engaging resistance of said feed click i; 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 rec1procal operanlon_
of the operatlon lever 16. As a result, the mechanical
brake 13 can be always operated by operating the operation
lever 16 even under the no-load condition and thus the léad-
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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driving menbe
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energizing said operation handle (18) toward the diffisShepdla
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fol applyin
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the hoist and tractlion operation under the no-load

and thus

o an be simplified.
Condltlon c

[n addition, Lthe end face of the engaging projection 31
pfovided on the operation handle 18 is engaged with the
driving member 8 and the projection 32 having an idling-
controlling surface 3% brought into elastic contaét by the
energizing force of the spring 19 is provided, whereby an
idling condifion can be held by bringing the projection 31
into elastic contact with said idling-controlling surface 35
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 a 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 constructian utilizing the projection 32 even
under the no-load condition.

Moreover, the driving member 8 can be rotated by an

gplaced
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ction of the idling-controlling spring 50 to loosen the
mechanical brake 13 by the simple operation of merely
Jrawing the operation handle 13 to the outside position far
from the driving member 8 by pfoviding the idling-
controlling spring 50 between the driving member & and tle
.operation handle 18. Conseugntly, even in tﬁe case where
the idling operation ;s conducted by an inexperienced
person, the idling operation can be easily achievad, the
operatability being able to be improved., and the error
operation being able to be eliminated. and thus alsc a
disadvantage that the idling-controlling is impossible due
to the error operation can he eliminated.
Besides, the position where the inclined surface Jla of
the engaging projection 31 provided on the operation
handle 18 is braught 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
one, 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 ;imple operation of merely changing the |
engaging positions of the concave and convex

portions 29, 30, by providing a plurality of at Jeast anes
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rotation of the driving menber (8) so as tc bring said incihsBeetH
(31a) into elastic contast with said engaging stepped port H l

an energi z '&ETL%@WEIW cpegd ispring (19) when said nechanical b

bei ng operht -
2 1 FEB 1997J

of the concave portions 30 and the convex partions 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
g;ooves 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 integérs. |
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 £he elastically

contacting position is out of order.
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CLAIMS:

1. A lever-type hoist and traction apparatus, in whicﬂ 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 é mechanical brake (13) and a feed click
(14) switchably engaged with said teeth (8a) for driving
said driving member (8) in regular and réverse 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 prévided between said stopper (17) and the
driving member (8), a spring (19) for energizing said
operation héndle'(la) 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
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



one projecti 1gREP;iAﬁt Hon' - (32) engaTg}}SS ot blas Been Repaced xi al ‘mmﬂﬂmumﬂ “‘

end face of thej engagl NG projection (ﬁ HHMEMEH Hn t he ope

(18) during a r)tg% ﬁgperFtlon of handle (18) relative
Ag

to the driving r each portion (32) having an
i dl i ng-controll st++aee---( 3b) broBBht into elastic

projection (31) to bring said inclined surface (3la) 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 ﬁortion'(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 into elastic contact
therewith by said energizing force of the spring (19) is
provided on a surface opposite to the operation handle (13)
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 spriné (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 (l7a, 23a), concave
Portions ang convex portions (29) engaged with said concave

Portiong (30) being provided between opposite surfaces of



contact therewith by said energizi G Begn Replaced o g (qmmjwwmﬁﬂ!l
or each said projecting portion (32 ” & ﬂwth sai d
portion (37) at its rear end porti a regul ar rotational

A |l ever-type h0| st and traction

direction thereof. 3.
cl ai ned - - -

appar at us as

handle (18), a plurality of

¢ and the operation

¢he StOPPe ' .
of the concave portlons (30) and said convex

at 1.8!! ones
provided at regular intervals in the

portions (29) belng
and their pitch angles being

circultarential direction,
4 so as to be different from those of said concave

sslecte

and convex grooves (17a, 23a) provided between the stopper
(17) and the driving shaft (5) and ones obtained by
pultiplying said pitch angles of the concave and convex

grooves (17a, 23a) by integers.



in'either

operation
cl ai ned

handl e (|18 var-type hoist and traction apparatus as

- 41 -

of clains 1°or 2, in which an idling-controlli eopiaged
‘energi zing the drijing renber (8) iin the brake-1 oosening I “he
mechani cal brake (13?4fpggrﬁﬁ?dqd ibet ween t he driving ne e
. 4.

LEVER-TYPE HOIST AND TRACTION APPARATUS
ABSTRACT
The invention relates to a lever-type hoist and
traction apparatus in which an operation handle 18 is
provided between a stopper 17 provided at the axial end
portion of a driving shaft 5 and a driving member 8 screwed

in the driving shaft 5 so as to be movable in the axial

-direction but unrotatable relatively to the driving shaft

5. A spring 19 for energizing the operation_handle 18
toward the driving member 8 is provided to bring an
inclined surface 3la of the engaging projection 31 provided

on the operation handle 18 into elastic contact with an

engaging stepped portion 37 of the driving member 8 during

~ the time when the mechanical brake 13 is being operated,

whereby the driving member 8 can be prevented from being
reversely rbtaﬁed_with being accompanied by the returning
operation of the operation lever 16 by the engaging
resistance of the feed click 14 during the time when the -
hoist and traction is being conduction under the no-load

condition.

FIGURE 1.



in claiml1,

in which the stopper (17) is connected with t hepisdheeyHasBeenReplaced
(5) by a connecting structure using a | arge nunber of conca¥ ‘ ﬁ
grooves (17a, 23a), concave portions and convex portions (2

h
sai d concave portion (30) being provided between opposite surfaces of the
stopper and the operation handle (18), a plurality of

FIGI 2’"/ I“ 5 13

¢ / / c::z::q
o W ez 50 312
N [ oL

AN

pLIRIN
6 N '
\/\/ ,7
: N4
g S NN
.<;f\ X 25§F",21
7

N
NN

N
N
NANY

/]
@: -
Y /LY

3 23 2 1 FEB 997 H




at Ieast ones of the concave portions (30) and said convex pdmhﬁbﬂsHm Qﬂhphaﬁ
being provided at regular intervals in the circunferenti al d|r

their pitch angles being selected so as to be different from

concave and convex grooves (17a, 23a) provided between the stopper

the driving shaft (5) and ones ontai ned by

-2 -

FIG. 3
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- 42 - multiplying said pitch angles of
(17a, 23a) by integers.

FIG.6

t he concave and coTh\'seXemﬂawas{eplaced
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