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MANUAL CHAIN BLOCK

The present invention relates to a manual chain block,
and more specifically to a manual chain block having a load
sheave supported rotatably between a pair of side plates so
that the load sheave <can be rotated by an actuating
operation of an actuating mechanism having a hand wheel to
wind up and unwind a load chain looped around the load

sheave.

In a conventional manual chain block adapted to rotate a
load sheave by operating an actuating mechanism having a
hand wheel, for example as disclosed in the Japanese Utility
Model Publication No. Sho. 40 (1965) - 8997, a wheel cover
for covering the actuating mechanism is attached to an

outside of a side plate.

As shown in Fig. 15, this wheel cover has introducing

openings 103, 104 for a hand chain 102 looped around a hand
wheel 101, formed in a lower portion of a cover body 100 on
its opposite sides relative to the hand wheel 101 and a
lower cover side wall 105 so formed integrally with the

cover body 100 between those introducing openings 103, 104

as to define lower opening edges of the introducing openings
103, 104 with the cover body 100. The cover body 100 is

fixedly secured by a plurality of stay bolts 106 to an
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; The present invention relates to a fwnhual

F bl ock. and nore specifically to a manual chain block having a
:Sheave supported rotatably 2between a pair of side plates so that
} oad sheave can be rotated by an actuating operation of an

& i ng nechani sm having a hand wheel to wnd up and unwnd a |oad
| ooped around the |oad sheave.

actuating mechanism side side plate 107 of two side plates

107, 108 for supporting. a load sheave (not illustratéd).

Incidentally, in Fig. 15. the symbol 109 designates a
gear cover and the symbol 110 does a hand chain guide.

But, the  wheel cover having the above-mentioned
constitution is formed from a sheet metal. and the lower
cover side wall 105 defining the lower opening edges of the
introducing -“openings 103, 104 is formed integrally with the
cover body 100 by a bending process. Thereupon, since the
lower cover side wall 105 is formed of the sheet metal

similarly to the cover body 100 and pushed and secured to

the side plate 107 by tightening nuts 111 threadably engaged
with the stay  bolts 1086, its strength is not enough.

Therefore, the cover side wall 105 is formed comparatively

wide as shown in Fig. 15.

While the opposite side edges of the cover side wall 105
define the introducing openings 103. 104, the cover side
wall * 105 is formed wide for attaining its sufficient

- strength. Accordingly. the opposite side edges of the cover
side wall 105 come near to the introducing passages of the
hand chain 102 passing through the introducing openings 103,
104. When the hand chain 102 is operated abruptly and
violently to Jjump up or when a large load is imposed to the
hand chain 102 to incline the whole of the chain block, the
hand chain 102 is brought into contact with the edges of the

cover side wall 105.

_— Thereby, there appear such problems that uncomfortable
\\-\
'HnsShe

i - EEe

N ————




out si de
has i ntroduci ng

e-enventional manual chain block adapted to rotate a |oad sheave by
cft i ng -an actuating mechani sm having a hand wheel .
B osed in the Japanese Wility B®bdel Publication No. Sho. 40 (1965)
~ a wheel cover for covering the actuating nmechanism is attached
of. a side plate. As shown in Fig. 15. this wheel
openi ngs 103. 104 for a hand chain 102 | ooped around

wheel ol Odar f R5IBY 12Pe 2 gbMBhed Ohdd Ol coverOVEte DO 1085 Ot

deformed by repetition 'of the contact for a long term use.
There is also such a deficiency that the cover side wall 105
is deformed and damaged by -an impact imposed from outside
thereto so that the hand chain 102 is hindered from passing

or peculiar noises are generated during a normal usage.

[t is a principal object of the present invention to
provide a manual chain block in which durable sirength of
lower opening edges of a passage openings for a hand chain
in a wheel cover can be increased, the lower opening edges
of the passage openings are made remote from an introducing
passage for the hand chain to decrease chances of the
contact with the hand chain and to decrease chances of
generations of peculiar noises correspondingly. the
durability can be improved and generations of peculiar
noises can' be restrained even when the hand chain is brought
into ' contact with the wheel cover.

It is another object of the present invention to improve
tﬁe workability for mounting a hand chain guide to an
interior of a wheel cover, to reinforce the wheel cover
sufficiently by a hand chain guide allqwing to smoothly
guide the hand chain to a hand wheel and to enable a user to
smoothly carry out a pulling operation of the hand chain
while processability of the wheel cover can be improved in
spite of the improvement of the workability.

Thus, for accomplishing the above-mentioned objects, the
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~0pposite sides relative to the hand wheel 101 and a |ower
r. side__wall 105 so ormed integrally with the cover body 100

t hog&s Shaet BesnReplogreni ngs 103. 104 as to define | ower opening
AR
an

en
es of the hal lfbeni ngs  103. 104 with the cover body .100.
cover bo Bill ilgl xedly secured by a plurality of stay
its 106 4

invention resides in a manual chain block including, a load
sheave which is supported rotatably between a pair of side
plates and around which a load chain is 1looped, an
actuating mechanism which is disposed outside one of the
side plates and has a hand wheel for actuating the 1locad

sheave and a wheel cover which is attached to the one side

plate to cover the actuating mechanism and has introducing

- .,m.q‘.,., o

openings for a hand chain looped around the hand wheel,
wherein between the introducing openings there is provided
a cover holding member having side surfaces which face
introducing passages for the hand chain and define lower
opening edges of the introducing openings and a cover
receiving portion for receiving the wheel cover located
between the introducing openings and the cover holding
member is tightened together with the cover to the side
plate by stay bolt means.
- Cdnveniently, the respective side surfaces may be
disposed at locations spaced apart from the introducing
passages for the hand chain. Further, the cover holding
member may be formed from a vibration proof material, for
example such as cast iron, aluminum and synthetic resin.
Conveniently, between the introducing openings of the
wheel cover for the hand chain there may be provided a
short cover engaging piece having an arcuate cross-section,
and an engaging surface adapted to engage with an inner

surface of the cover engaging piece is formed
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acthatiﬁg«~nechanL§gl~§Lg$ side plate 107 of tw side plates 107
108 for 148 gorting a oad sheave (not illustrated)

i

in the cover receiving portion of the cover holding member.
Further, a seat onto which the inner surface of the wheel
cover sits may be formed in the cover receiving portion
with a vibration absorbing material such as a rubber
packing being interposed between the seat and the inner
surface of the wheel cover.

Further, the wheel cover may be located radially
outside an outer peripheral portion of the hand wheel and
comprise an upper side portion having a cover side wall
extending to its turned down portions toward its left and
right sides, left and right side portions having the
introducing openings and extending along the outer
peripheral portion of the hand wheel and a lower tightened
portion joined to the lower portions of those side portions
with protruding radially outward relative to the outer
peripheral portion of the hand wheel and adapted to sit on
the cover holding member and to be tightened together
therewith by the stay bolt.

The arrangement may include hand chain guides each of
which comprises an attachment portion interposed between
a tightened portion of the wheel cover by the stay bolt and
the stay bolt, a held portion adapted to be engaged and
held by the side plate, a guide portion formed between the

attachment portion and the held portion and facing the hand

wheel to guide the hand chain looped around the hand wheel,

so that the hand chain guides can be secured between the
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geaf cover and the synbol 110 does a hand chain guide. But the

wheel covet Frarv e Lhe above-nenticned constitution is forned
from a Tﬁbg@&}kgﬁégﬁ Ia the |ower cover side wall 105 defining the
| ower openi i ntroduci ng openings 103. 104 is forned
integrally mm{\gm ver body 100 y a bending process. Ther eupon
since the side wall 1 is formed of the sheet

netal simlarly to the cover body 100 and pushed and secured to the side
plate 107 by tightening nuts [IIl threadably engaged

side plate and the tightened portions of the wheel cover
by tightening the stay bolts.

Further, an outer surface of the attachment portion
of the hand chain guide may be so formed as to coincide
with the inner surface of the cover side wall at the
tightened portions of the wheel cover. The guide portion
of the hand chain guide may having swelled-out portions,
swelled out toward wheel flanges of the hand wheel
respectively to oppose thereto, and these swelled-out
portions are opposed to the wheel flanges with keeping a
smaller gap than a width of the hand chain to define a
guide passage for the hand chain together with the wheel
flanges therebetween.

The hand chain guide may be formed from a vibration
proof material such as cast iron and aluminum. A vibration
proof layer may be formed on the guide portion of the hand
chain guide at least on the side of hand wheel. Further,
a vibration absorbing material may be interposed between
the attachment portion of the hand chain guide and the
tightened portion of the wheel cover.

Further, the attachment portion of the hand chain
guide may be fixed to the tightened portion of the wheel
cover mainly by means of thé spot welding. Further, the
held portion of the hand chain guide may be provided with
a lug protruded from its end portion so that the lug can

be fitted into a fitting hole formed in the side
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stay bolts 106. its strength is not enough. Therefore,
side wall 105 is fornmed conparatively wde as shown in

wth the

t he«_cover
Fig. 15
define the
is fornmed

Accordi ngly.

near to the
i nt roduci ng

—

Wil e the opposite side edges of the cover side wall 105
i ntroduci ng openings 103. 104. the cover side wall
wi de for attaining its sufficient strength.

105

the opposite side edges df the cover side wall 105 cone
i ntroduci ng passages of the hand chain 102 passing through the

openi ngs 103.

plate to hold the held portion by engagement with the side
plate.

The aﬁove and other objects, advantages and features
of the invention will become apparent when considered with
the following description of several examples of apparatus

according to the invention.

In the drawings:-

Fig. 1 is a vertical sectional view showing one
embodiment of a manual chain block according to the present
invention:;

Fig. 2 is a front view showing a wheel cover portion:;

Fig. 3 is a sectional view taken along the A-A line
in Fig. 2;

Fig. 4 is a sectional view showing only the wheel
cover and taken along the B-B line in Fig. 2;

Fig. 5 is a side view showing the wheel cover portion;

Fig. 6 is a bottom view showing the wheel cover
portion;

Fig. 7 is a perspective view showing the wheel cover;

Fig. 8 is a perspective view showing a cover holding
member;

FPig. 9 is a sectional view taken along the C-C line

in Fig. 8;
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104.

the hand chain 102 is operated abruptly and violently

VWhen
to, junp up or when a large load is inposed to the hand chain 102 to
inctine the whole of the chain block the hand chain 102 is brought
into contact with the edges of the cover side wall 105. Ther eby,

there

appear such problens that ungonfortable

Fig. 10 is a view viewed along the arrow line D;

Fig. 11 is a perspective view showing a hand chain
guide;

Fig. 12 is a plan view showing the hand chain guide;

Fig. 13 is a sectional view showing another embodiment
of a hand chain guide;

Fig. 14 is a sectional view showing another embodiment
of a wheel cover correspondingly to Fig. 4; and

Fig. 15 is an explanatory view showing a conventional
embodiment.

A manual chain block illustrated in Fig. 1 is a chain
block of the manual lifting and lowering type in which a
load sheave 3 around which a load chain (not illustrated)
is looped is rotatably supported between a pair of first
and second side plates 1, 2 through bearings 5, 6. A
driving shaft 7 is passed through a shaft bore of the load

sheave 3 with being provided one axial end with a hand

wheel 8

—_—
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3  peculiar noises are generated and the cover side wall 105 is deforned
by repetition of the contact for a long termuse. There is also such a

defi ci ency that the cover side wal$ 105 is deforned

and damaged by an

i npact inmposed from outside thereto so that the hand chain 102 is

hi ndered from passi-ng

around which an endless hand chain 40 (refer to Fig. 2) is

looped. A  transmission mechanism 10 provided with a

mechanical brake 9 is disposed between the hand wheel 8 and

the driving shaft 7. The driving shaft 7 is provided at its

axial other end with a reduction gear mechanism 1! having

a plurality of reduction gears. A driving force is

transmitted to the 1load sheave 3 through

the transmission

mechanism 0 and the reduction gear mechanism 11 by

actuating the hand wheel 8 through the hand chain, so that a

i hanging member (not illustrated) comprising a hook and the

like connected to the load side of a load

around the load sheave 3 can be lifted and

The side plates 1, 2 are connected to

&

chain looped

lowered.

each other by

three pieces of stay bolits 12 with keeping a predetermined

space therebetween. A mounting shaft 14 for a hook 13 is

attached between one upper portions of those

2 at the locations along the tangential

load ' sheave 3.

side plates 1,

direction of the

- While a wheel cover 15 for covering the hand wheel 8 is

attached to the side plate | and fixed thereto by nuts 17

threadably engaged with the stay bolts 12,

for covering the reduciion gear mechanism 1|1

a gear cover 16

is attached to

the side plate 2 and also fixed thereto by the nuts 17.

The wheel cover 15 and the gear cover
with  radial bearings 18, 19 for the

respectively., so that the driving shaft 7

rotatably at its axial opposite end portions

—_—
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driving shaft 7
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by the covers
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or peculiar noises are generated during a nornmal usage. It is a
principal = object of the present invention to provide a nanual
chain block in which durable phrength of |ower opening edges of a
passage openings for a hand chain "In a wheel cover can be increased. the
| oner opening edges of the passage openings are nade renpte from an

I ntroducing passage for the hand chain to decrease chances of the

contact Wi”]S.”l]g n%]ggh C&aei eagn'%s tl%. qgcrs%%ggate?yapxgo% tl?g load
sheave 3. Thereupon, a predetermined clearance is  kept
between the driving shaft 7 and a shaft bore of the load
sheave 3 which is supported rotatably by the side plates 1,
2 through bearing 5, 6.

The hand chain 40, the hand wheel 8 and the transmission
mechanism 10 constitute an actuating mechanism 20, and the
embodiment -illustrated in Figs. | and 2 is provided with an

_ overload prevention mechanism 21.
- The transmission mechanism 10 comprises a driven hub 22
Joined to the drive shaft 7 so as not to rotate relatively
thereto  {(threadably jointed to each other in Figs.). a
driving member 23 threadably engaged with the driving shaft
7, a reverse prevention pgear 24 interposed between the
respective flange portions of the driven hub 22 and the
driving member 23 and supported rotatably by the driven hub
22 and lining plates 25, 26 interposed respectively between
the ‘driven hub 22 and the reverse prevention gear 24 and
. between the reverse prevention gear 24 and the driving
member 23. A reverse prevention pawl 27 meshed with the
reverse prevention gear 24 is swingably mounted to the side
plate 1 through a pawl shaft 28. This reverse prevention
pawl 27, the reverse prevention gear 24, the driven hub 22,
the driving member 23 and the lining plates 25. 26

constitute the mechanical brake 9.
The overload prevention mechanism 21 supports the hand

wheel 8 by a cylindrical boss portion 23a of the driving

THIS SHEET HAS BEEN
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generations of pecul i ar noi ses correspondi ngly. the durability
can '~ be inproved and generations of peculiar noises can be
restrained even when the hand chidin is brought into contact with the
wheel cover. It is another object of the present invention to inprove
the workability for nmounting a hand chain guide to an interior
of a wheel cover. to reinforce the wheel cover sufficiently by a

hand = chai n ngmidle 23! #1RWURY at BneSABOtALYch Wi HRowhes hndrathad nido a hand
wheel and to enable a user to .
the normal driving direction, has a lining plate 30 disposed
between the flange portion of the driving member 23 and a
boss portion of the hand wheel 8, and also bhas a lining
plate 31 and a press plate 32 rotatable together with the
cylindrical boss portion 23a and a resilient member 33
comprising an initially coned disc spring fitted in order
onto the cylindrical boss portion 23a of the driving member

) 23 outside the hand wheel 8, and an urging force setting
. adjuster 34 threadably engaged with an end of the boss
portion 23a outside the resilient member 33 to optionally
set a slipping load of the hand wheel 8 relative to the
driving member 23 Dby adjusting an urging force of the
resilient ~member  33.

Further, the reduction gear mechanism 11 comprises a
first gear 35 formed integrally with a shaft end of the
driving shaft 7, a pair of second gears 37, 37 supported by
intermediate shafts 36, 36 respectively so as to mesh with
.- the first gear 35. a pair of third gears 38.-38 provided in

the intermediate shafts 36, 36 and a fourth gear 39
connected to an extended portion of the load sheave 3 so as
to mesh with the third gears 38, 38.

Incidentally. in Fig. 1. the symbol 41 designates a
wheel stopping member interposed between an axial end face
of the driving member 23 and an outer ring !8a of the radial

bearing 18 to restrain an axial outward shift of the hand

wheel 8 through the driving member 23, the symbol 42 does a
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smoothly carry out a pulling operation of the hand chain whi | e
processability of the wheel cover can be inproved in spite of the

i mprovenent of the workability. 12 Thus. for acconplishing the
‘above- nentioned objects. the

pawl spring adapted to urge the reverse preventjon pawl 27
toward a reverse prevention gear 24. and the symbol 4% does
a chain  kicker.

Thus. in the above mentioned construction. when the hand
wheel 8 is actuated in the normal direction by operating the
hand chain, the driving shaft 7 is driven through the
transmission mechanism 10 having the overload prevention
mechanism 21 and the mechanical brake 9 so that the driving
force is ‘transmitted to the load sheave 3 through the

' reduction gear mechanism 11 to rotate the load sheave 3.
Thereupon, the load side portion of the load chain 4 looped
around the load sheave 3. namely the load side portion
having a hook attached to its leading end thereof for
hanging a cargo can be wound up to lift the cargo.

When a load larger than the slipping load set by the
adjuster 34 of the overload prevention mechanism 21 acts on
the load side portion of the load chain 4 at the time of
lifting the cargo. the hand wheel 8 slips relative to the

. driving member 23 so that the cargo lifting after that is
stopped. Thereupon., a level of the cargo lifted in that way
is held by an action of the mechanical brake 9.

When the lifted cargo is lowered, the hand chain 40 s
operated to actuate the hand wheel 8 in the reverse
direction. Thereupon, the driving member 23 is retreated
due to a screw effect by reversely actuating the hand wheel
8, so that the load sheave 3 is rotated reversely by

alternately repeating an action and an inaction of the
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4. I nvention resides in a manual chain block including, a |oad sheave

whi ch is ‘'supported rotatably between a pair of side plates and around
which a |l oad chain is | ooped, an Aag&tuating nmechani smwhich is disposed
outside one of the side plates and has a hand wheel for actuating the | oad

mechanical brake 9 to carry out the cargo lowering
gradually. .
According to the present invention, in the manual chain
block bhaving the above-mentioned constitution, lower opening
edges of introducing openings 15b, 15c¢ for the hand chain 40
formed in the wheel cover 15 are defined by using a cover
holding member 50, and the lower portion of the wheel cover
15 is fixedly secured onto the side plate 1 by the stay bolt
12 through the cover holding member 50.
When explaining more in detail.s as shown in Figs. 2 and
7, the wheel cover 1[5 1is located radially outside the outer
peripheral surface of the hand wheel 8 and so configured as
to have an upper side portion 15d with a covér side wall 15a
having opposite side extended to its ‘turned down portions
toward its left and right sides at a predetermined height,
left and right side portions 15e, 15f having the introducing
openihgs 15b, 15¢ for the hand chain 40 and configured along
the ‘outer peripheral portion of the hand wheel 8, and a
. lower tightened portion [5h joined to the lower portions of
those side portions 15e, 15f with protruding radially
outward relative to the outer peripheral portion of the hand
wheel 8 so as to have a bolt passing opening 1[5g for the
stay bolt 12 and adapted to sit on a seat 53 of the cover
holding member 50 and to be tightened together therewith by
the stay bolt 12.
In the lower tightened portion 15h of the wheel cover

15 there is provided a short cover engaging piece [5i joined
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sheave and a wheel cover which is attached to the one side plate to cover
t he actuating nechani sm and has introducing openings for a hand chain
l.ooped around the hand wheel, wherein between the introducing openings
there is provided a cover hol di ngldenber having side surfaces which face
I ntroduci ng passages for the hand chain and define | ower opening edges of
the i ntroduci ng openings and a cover receiving portion for receiving the

wheel coveryd ocgfed gt WeRR1he | M6¢,0dUGNY KA Ngshéndidtkedgaugr hol di ng
openings 15b, 15¢ formed therein and having an a'rcuate
cross-section, and in the center portion of the wheel cover
15 there 1is provided a concaved portion 15j for holding the
radial bearing 18 therein. Outside the concaved portion 15j
there are provided an annular rib 15k and reinforcement ribs
15r extending radially outward from the annular rib 15k
The wuppéer side portion 15d of the wheel cover 15 has
passing openings 15m for the stay bolts 15 formed at its

- with

right and left corners  together upper  tightened
portions 15n, 15p for nuts 17 threadably engaged with the
stay bolts 12 so as to be fixed at three locations together
with the lowel; tightened portion [5h provided in the Ilower
portion of the wheel cover 15 when the nuts 17 are
tightened relative to the stay bolts. Between the corners
of the upper side portion 15d there is provided a
reinforcement rib 15t running between the upper tightened
portions 15n, 15p, and along the side edge portions of the
respective  side  portions 15e, 15f there are  provided
reinforcement ribs  15x, 15y running between the upper
tightened portions 15n, 15p and the lower tightened portion
15h. These reinforcement ribs 15x, 15y <can have opened
leading ends as shown in Fig. 4. but preferably have closed
leading end portions in a pipe-like configuration as shown
in Fig. 14.

As shown in Figs. 8 through 10, the cover holding member

50 is formed like a stay having side surfaces 51, 52 which
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menber is tightened together with the cover to the side plate by stay bolt
neans. Conveniently, the respective side surfaces nay be di sposed
at | ocations spaced apart fron1the |ntrodu0|ng passages for the hand
chain. Further, the cover holdlng menber may be formed froma vibration
pr oof naterial, for. exanple such as cast iron, alum num and synthetic

resin. Conveni ently, between the I ntroduci ng openi ngs of the wheel
cover for thede?ﬁ\%d %l'beal O&Iher%pgna e gregv'cgf"dt@e introducing openings '

15b. 15¢ and is provided at its lengthwise one end .'portion
with a cover receiving portion 55 having a seat 53 onto
which the inner surface of the lower tightened portion 15h
of the wheel cover 15 sits and a curved engagement surface
54 with “which the inner surface of the engaging piece 15i
engages and provided with at its lengthwise other end
portion with a pair of angular lugs 56, 57 adapted to fit

. into

first side plate 1. A passing opening 53a through which the

a pair of angular fitting openings 43 formed in the

stay bolt 12 passes is formed in the seat 53. so that the
cover holding member 50 can be fixedly secured to the first
side plate 1 together with the cover 15 by tightening the
nuts 17 threadably engaged with the projecting portions of
the stay bolts 12 running along the insides of the side
surfaces 51, 52 and projected from the passing opening 53a
and the passing opening 158 of the tightened portion 15h
respectively.

Thus, the cover holding member S0 can be fixedly secured
to the first side plate 1 together with the wheel cover 15
by tightening the nut 17 threadably engaged with the stay
bolt 12 at the lower side portion of the wheel cover 15 with
the inner surface of the lower tightened portion 15h being
seated at the seat 53 of the cover holding member 50 and the
inner surface of the cover engaging piece 15i being engaged
with the engagement surface of the cover receiving 'portion

55. Also by tightening the nuts 17 threadably engaged with

| THIS SHEBT HAS BEEN
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short cover engaging piece having an arcuate cross-section, and an
engaglng surface adapted to engage with an inner surface of the cover
engaging piece is forned 16

the stay bolts 12, the upper side portion 15d of the wheel

cover 15 can be fixedly secured to the first side piate 1

with the end faces of the cover side wall 15a being kept in

contact with the first side plate 1 and the hand chain
guides 44, 44 to be -explained later interposed insides of

the upper tighteneci portions 15n, 15p as shown in Figs. 2

and 6, so that the end faces of the cover side wall 15a are

pushed against the first side plate | and the hand chain
guides 44, 44 are fixedly secured between the inner surfaces
of the upper tightened portions 15n, 15p and the first side

plate 1.

Accordingly. the wheel cover 15 can be stably secured to
the first side plate 1 by three pieces of stay bolts 12 as
well as the introducing openings 15b, 15¢ whose lower
opening edges are defined by the side surfaces 51. 52 of the
cover holding member 50 can be provided on the opposite left
and right sides of the wheel cover 15 under that secured
condition.

- Since the cover holding member 50 is made from another
member separate from the wheel cover 15 and formed like a
stay as shown in Fig. 8 to form the lower opening edges of
the introducing openings 15b, 15¢ by its side surfaces 51,
52 in that way. it is possible to obtain a sufficient
strength in comparison with a conventional embodiment which
has the introducing openings formed by the cover side walls.

Thereupon, since the cover holding member 50 can have

the sufficient sirength as mentioned above., it is possible

T
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in the cover receiving portion of the cover holding nenber. Further, a
seat onto which the inner surface of the wheel cover sits may be fornmed in
the cover receiving portion wth a vibration absorbing naterial such as a
‘rubber packi ng being interposed bgjween the seat and the inner surface of
t he wheel cover.
to space apart | the positions of the lower opening edges
from the Iintroducing passages 60 of the hand chain ‘.40 by
narrowing a space between the side surfaces 51, 52 defining
the lower opening edges, to decrease the chances of contact
with the hand chain 40 by locating the side surfaces 51, 52
at the positions spaced apart from the introducing passages
60 and to decrease the generation of the contact noises and
improve the durability. Further, since the cover holding
member 50 can be formed separately from the wheel cover 15
made of the steel plate, it can be made of a vibration proof
material such as cast iron, aluminum,  synthetic resin and
iron. Therefore, silence effect can be attained by the
manufacturing from those materials. Thereupon, even when
the hand chain 40 is brought into contact therewith, it is
possible to restrain the generation of peculiar noises and
at the same time to accomplish the decrease of weight by
using the light material such as aluminum.

In  the above-mentioned embodiment, by disposing the
short cover engaging piece 15i of the arcuate cross section
in the lower portion of the wheel cover 15 and making the
engaging piece 15i engage with the engagement surface 54 of
the cover receiving portion 55 of the cover holding member
50 the cover engaging member 15i can hold the cover
receiving portion 55. Therefore, even when the impact is
imposed to the wheel cover 15 from outside, it is possible
to decrease the deformation of the wheel cover 15 due to the

reinforcement attained by being held onto the cover
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Further, the wheel cover may be located radially outside an outer

peri pheral portion of the hand wheel and conprise an upper side portion
havi ng a cover side wall extendinggto its turned down portions toward its
|l eft and right sides, left and right side portions having the introducing
openi ngs and extending al ong the outer peripheral portion of the hand

wheel and a | ower tightened portion joined to the |ower portions of those
si de portionscewihd poptibaidiseg damadi & | gtanlywafid rtekatwiveelt ccdviee ous er

onto the first side plate | without any shifting of its
position.

Further, in the above constitution, by interposing the
vibration absorbing material 58 such as a rubber packing
between ‘the seat 53 of the cover receiving portion 55 and
the inner surface of the tightened portion [5h adapted to
sit on the -'seat 53 it is possible to effectively prevent the
peculiar noises from being generated by the resonance of the
cover 15 to which vibrations are transmitted when the hand
chain 40 is brought into contact with the cover holding
member 50.

Since the configurations of the side portions 1(5e, 15f
of the wheel cover 15 run along the outer periphery of the
hand wheel 8 as well as the lower tightened portion 15h is
protruded radially downward outwar;ily relative to these side
portions 15e, 15f, it is possible to decrease the chances of
_ contact of the hand chain 40 with the opening edges of the
. introducing openings 15b, 15¢ formed in the side portions

15e, 15f to decrease the generation .of unpleasant peculiar
noises even when the hand chain 40 is operated slantly
toward the axial direction of the bhand wheel 8.

Next, the hand <chain guide 44 will be explained
hereinafter.

As shown in Figs. 2 and 3 and Figs. 6 and 7, the hand
chain guide 44 comprises an attachment portion 44a having a

bolt passing opening 44 and interposed between the

st
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peripheral portion of the hand wheel and adapted to sit on the cover
hol di ng nmenber and to be tightened together therewith by the stay bolt.
The arrangenent nmay include hand ghain gui des each of which conprises an
attachnment portion interposed between a tightened portion of the wheel
cover by the stay bolt and the stay bolt, a held portion adapted to be
engaged and held by the side plate, a guide portion fornmed between the

attachment pefghtérdangottiéh Nessl Pesd i on amd f@Beag édverhansl and the

stay bolt 12, a held portion 44b adapted to be engage-d and

held by the side plate | and a guide portion 44c formed

between the attachment portion 44a and the held portion 44b

and facing the hand wheel 8 to guide the hand chain 40

looped around the hand wheel 8 and 1is provided separately

from the wheel cover 15. The hand chain guides 44 are

fixedly secured between the side plate | and the tightened

portions 15n, 15p of the wheel cover 15 by tightening the
nuts 17 relative to the stay bolis 12.

When further explaining in detail., the hand chain guide

.44 is generally formed of a thick steel plate. As shown in

Figs. 11 and 12, an outer surface of the attachment portion

44a is so formed as to coincide with the inner surface of

the cover side wall 15a at the tightened portion 15n, [5p of

the wheel cover 15. When the attachment portion 44a is

interposed between the tightened portions 15n, 15p and a

stepped portion 12a of the stay bolt 12, the outer surface

’ of the attachment portion 44a is brought into contact with

the 1inner surface of the cover side wall 152 as shown in

Fig. 12 or comes so near as to contact therewith. The guide

portion 44c comprises swelled out portions 44d, 44e swelled

out toward wheel flanges 8a, 8b of the hand wheel 8 to

oppose thereto respectively and a concaved portion 44f

concaved relative to these swelled out portions 44d. 4de.

As shown in Fig. 3, the swelled out portions 44d. 44e are

opposed to the wheel flanges 8a, 8b with keeping a smaller

-
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wheel to gui de the hand chain | ooped around the hand wheel, so that the
hand chai n gui des can be secured between the 6

A

20

gap than a width of the hand chain 40 to define a guide
passage 45 for the hand chain 40 together with the concaved
portion 44f between the the wheel flanges 8a. 8b.

Further, the held portion. 44b is Jjoined to the swelled
portion 44e with being provided at its end face with a lug
44g protruded toward the side plate 1. As a fitting hole 46
for receiving the 1lug 44g is formed in the side plate 1 as
shown in Fig. 3. the lug 44g can be fitted into the fitting
hole 46 to hold the held portion 44b by the engagement with

' the side plate 1.

Incidentally, it is preferable to keep the outer surface
of the concaved portion 44f of the guide portion 44c in .
contact with the stay bolt 12, but a small gap may be
provided therebetween. Further, the end face of the held
portion 44b is preferably brought into pressed contact with
the side plate 1 by tightening the nuts 17 relative to the
stay bolt 12, but a small gap may exist therebetween in the
case 'of engaging and holding by the lug 44g.

‘ As mentioned above, since the hand chain guides 44, 44
are fixedly secured at the tightened ©portions 15n, 15p
together with the cover holding member 50 by tightening the
nuts 17 relative to the stay bolts 12, the hand chain 40 can
be guided suitably by these hand chain guides 44, 44
allowing the hand chain 40 to be smoothly operated.
Further, since each hand chain guide 44 is interposed
between the inner surface of the tightened portion 15n, 15p

and the stepped portion 12a of the stay bolt 12 so that its
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si'de pl ate and the tightened portions of the wheel cover

by tightening the

stay bolts. Further, an outer surface of the attachnent portion of
the hand chain guide may be so forggd as to coincide wth the inner
surface of the cover side wall at the tightened portions of the wheel
cover. The guide portion of the hand chain guide may havi ng swel | ed- out
portions, swelled out toward wheel flanges of the hand wheel

outer surface is brought into contact with the

cover side

wall [5a at the tightened portions 15n, 15p or comes near

thereto as well as the held portion 44b is engaged and held

by the side plate 1, a box-like section can

be defined

between the cover side wall 15a and the side plate 1 to

strongly reinforce the wheel cover 15. Therefore,

the impact is imposed thereto from outiside,

even when

it can be

received by’ the stay bolt 12 having a large rigidity through

the attachment portion 44a to effectively restrain  the

deformation of the wheel cover 15.

Thereupon, since the attachment portions

443 are

interposed between the tightened portions 15n, 15p and the

stepped portions 12a of the stay bolts 12 as well

44 is merely fitted into the fitting hole 46

as the lug

the side

plate 1 and held by the engagement therebetween, it is

possible to attain the above-mentioned sufficient
reinforcement and to simplify the mounting. Further, since
the ‘hand chain guides 44 are provided separately from the
- wheel cover 15, it is possible to improve the processability
of the wheel cover 15. Since the hand chain guide 44 is a
"small component part, its manufacturing accuracy can be

improved. Furthermore, since the attachment

portions 44a

are initerposed and fixed between the tightened portions 15n,

I15p and the stepped portions 12a of the stay bolts 12, the

assembling accuracy can be improved as well as shifts of
their positions can be avoided.
Further, by forming the hand chain guide 44 from the
" this Sfget His Been Reiliaced :
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respectively to oppose thereto, and these swelled-out portions are opposed
to the wheel flanges with keeping a snaller gap than a width of the hand
chain to define a guide passage fqr, the hand chain together with the whee
.1 anges t her ebet ween. The handZhain gui de may be forned froma
vibration proof material such as cast iron and alum num A vibration

proof |ayer may be forned on the guide portion of the hand chain guide at

| east on the side of hand wheel . Fur her‘as

vibration proof material suc cast iron. aluminum and

synthetic resin besides being formed of the thick  steel
plate it is possible to effectively restrain the generation
of peculiar noises even when the hand chain 40 is brought
into  contact therewith.

As shown in Fig. 13. by coating the whole surface of the
hand chain guide 44 or at least the surface thereof facing
the hand wheel 8 with the synthetic resin and the like so as
to form a vibration proof layer 48 it is possible to

’ effectively restrain the generation of peculiar noises

* caused by the contact with the hand chain guide 44.

Further, as shown in Fig. 3. by interposing a vibration
absorbing material 49 such as the rubber packing between the
attachment portion 44a and the tightened portion 15n, 15p it
is possible to prevent unpleasant peculiar noises from being
generated by the resonance of the wheel cover 15 even when
the hand chain 40 is brought into contact with the hand
chain * guide 44.

. The hand chain guide 44 <can be readily mounted by
interposing the attachment portion 44a between the tightened
portion 15n, 15p and the stay bolt 12 and fitting the 1lug
44g of the held portion 44b into the fitting hole 46 of the
side plate 1. But, its mountability can be further improved
by fixing the attachment portion 44a to the tightened
portion 15n, 15p mainly by means of a spot welding.

Incidentally, in the above-mentioned embodiment., though

the overload prevention mechanism 21 is assembled in the
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a vibration absorbing material mgs be interposed between the attachnent
portion of the hand chain guide and the tightened portion of the wheel
cover. Further, the attachment portion. of the hand chain guide may
be fixed to the tightened portion of the wheel cover mainly by neans of

provi ded wi t HPSHEiaf g 5668 itkled TSeBRIFRS. Sl poli on OS8F ORGY  BREVFREORAN. be
fitted into amcfeéf;[a%{srr]rp %l eisf orngvgd ailvr\]ra§'she nseieggd ana also the réduction
gear mechanism 1] may be omitted.
Further. though the driving shaft 7 is supported at its
axial opposite end portions by the radial bearings 18, 19
provided in the wheel cover 15 and the gear cover 16, it may
be supported by the load sheave 3 or supported at its axial

one end partion by one of the wheel cover 15 and the gear

cover 16 and at its intermediate shaft portion by the load

- sheave 3.

Next, functions and advantages of +the present invention

as constituted above will be explained hereinafter.

Since® fhe cover holding member 50 is provided separately
from the wheel cover 15 so tnat the wheel cover 15 can be
received by the cover receiving portion 55 of the cover
holding member 50 and fixed by being tightened together with
the cover 15 by the stay bolts 12, an enough strength can be
- obtained in comparison with the conventional embodiment in
which the introducing openings are formed by . the cover side
wall, the durable strength of the lower opening.edge of the
introducing opening can be increased and the strength of the

cover holding member 50 can be obtained sufficiently.

\
—
This Sh
cet Has Been R THIS SHEET HAS BEEN

LT




24

Thereupon, the locations of the lower opening edges can be
made remote from the introducing passages 60 of the hand
chain 40 passing through  the introducing openings by
narrowing a width between the side surfaces 51, 52 defining
the lower opening edges of the introducing  openings.
Accordingly, it is possible to decrease the chances of
contact with the hand chain, to decrease the chances of
generation “of  noises and 1o improve the  durability.
Further, since the cover holding member 50 is formed as a
separate member from the wheel cover 1[5, it is possible to
restrain the generation of peculiar noises even when the
hand chain 40 is brought into contact therewith and also to

decrease the weight in case that it is formed from a light

material such as aluminum.

Since the respective side surfaces 51. 52 of the cover
holding member 50 are disposed at the locations remote from
the ‘introducing passages 60 of the bhand chain 40, even when
the whole of the chain block is made to jump by an abrupt.
and violent operation of the hand chain 40 or inclined by an
effect of a large load, it is possible to decrease the
chances of contact of the hand chain 40 with the side
surfaces 51, 52 to improve its silencing effect and to

improve the durability.

Further, since the cover holding member 50 is formed from

the vibration proof material, it is possible to effectively
—_—
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plate to hold the held portion by engagenment with the side plate.

above and ot her objects, advantages and features of the invention wll
becone apparent when consi dered w2bh

exanpl es of apparatus according to the invention. In the

dr awi ngs: -

restrain the generation of unpleasant peculiar noises even

when the hand chain 40 is brought into contact therewith.

Since the cover engaging piece 15i is disposed in the wheel
cover 15 and the engagement surface 54 is disposed in the
cover holding member 50, the cover engaging piece 15i can
hold the cover holding member 50. Therefore, when an impact
is imposed ‘to the wheel cover 15 from outside, it becomes
possible to decrease a deformation of the cover 15 due to
the reinforcement attained by holding the cover receiving
portion 55 by the cover engaging piece 15i and to fix the
cover 15 onto the side plate 1 stably without causing a

shift of its  position.

Further, since the seat 53 is formed in the cover receiving
portion 55 and the vibration absorbing material 58 such as a
rubber packing 1is interposed between the seat 53 and the
inner * surface of the wheel cover 15, even though the hand
chain 40 comes into contact with the cover holding member
50, it becomes possible to effectively prevent large
abnormal noises from being generated by a resonance of the
wheel cover 15 caused by contact vibrations transmitted to

the cover 15 and to improve a sound proof effect.

Since the left and right side portions 15e., 15f of the wheel
cover 15 provided with the introducing openings 15b, 15c is

so formed as to extend along the outer peripheral portion of
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Fig. .1is a vertical sectional view showing one enbodinent of a manual

chain bl ock according to the present invention; Fig. 2 is a front
vi ew showi ng a wheel cover portiong Fig. 3 is a sectional view taken
along the A-Aline in Fig. 2; Fig. 4 is a sectional view show ng
only the wheel cover and taken along the B-B line in Fig. 2; Fig. 5

Is a side view show ng the wheel cover portion;
the hand wheel 8 and the lower tightened portion 15h is so

formed as to protrude radially outward relative to the " outer
peripheral portion of the hand wheel 8, even though the hand
chain 40 is operated slantly relative to the axial direction
of the hand wheel 8, it 1is possible to decrease such a
chance that the hand chain 40 is brought into contact with
opening edges of the introducing openings 15b, 15¢ formed in

the side portions 15e, 15f and to restrain the generation_ of

. unpleasant  abnormal  noises.

Since the hand chain guides 44 comprise the attachment
portions 44a, the held portions 44b and the guide portions
44c with the attachment ©portions 44a being interposed
between the tightened portions of the wheel cover 15 by the
stay bolt 12 and the stay bolts 12 and the held portion 44b
being adapted to be engaged and held by the side plate 1,
they can be sirongly fixed between the tightened portions of
the wheel cover 15 and the side plate 1 without causing a
b shift of their positions by tightening the stay bolts 12
without welding. Owing to that fixing therebetween without
any welding, it becomes possible to improve the assembling
capability. Further, since the hand chain guide 44 s
formed separately from the wheel <cover 15 and fixed
therebetween as mentioned above, it 1is possible to improve

. the workability of the wheel cover 15 and also to improve
the processing accuracy. Furthermore. since the attachment

portions 44a are interposed between the tightened portions
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Fig. 6 is. a bottomview show ng the wheel cover portion; Fig. 7is a
perspective view show ng the wheel cover; Fig. 8 is a perspective

vi ew showi ng a cover holding nenber; Fig. 9 is a sectional view
taken along the C-Cline in Fig27s; *

and the stay bolts 12 and fixed therebetween. it is possible
to improve the assembling accuracy without causing a= shift
of the assembly position.

In addition thereto, since the hand chain guide 44 has
the attachment portion 44a interposed between the tightened
portion and the stay bolt 12 and the held portion 44b held
and engaged with the side plate 1, it 1is possible to define
a box-like ‘section together with the cover side wall 15a of
the wheel cover 15 and the side plate 1, so that the wheel

cover 15 can be reinforced sufficiently by the hand chain

guides 44,

Since the outer su:face of the attachment portion 44a is so
formed as to coincide with the inner surface of the cover
side wall 15a, the outer surface of the attachment portion
44a is brought into contact with the inner surface of the
cover side wall 15a or comes near thereto. Therefore, when
) an impact is imposed thereon from outside, the cover side
’ wall 15a is going *o deform inward. But, that impact is
received by the stay bolts of the high rigidity through the
attachment portions 44a of the hand chain guides 44 +to
restrain a deformation of the wheel cover 15 effectively. so
that a reinforcement function for the wheel cover 15 can be

further improved.

Since the guide passage 45 is formed in the guide portion

44c, even the hand chain 40 jumps within the wheel cover 15,
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0 4 MAY 1998 8 Fig. 10 is a view

viewed along the arrow line D Fig. 11 is a perspective view show ng
,a _haamd chai n qgui de: Fi U512 is a plan view showi ng the hand chain
gui de;

it is possible to prevent the chain 40 from getting out of

the hand wheel 8 and it becomes possible to carry out a

smooth operation of the hand chain 40.

Since the hand chain guide 44 is formed from a vibration
proof material, even when the hand chain 40 is brought .into
contact with the hand chain guides 44, it is possible to
restrain the generation of peculiar noises. According to
the invention as set forth in claim 11, since the vibration
proof layer 48 1is formed on the guide portion 44c of the
hand chain guide 44, similarly to the hand chain guide 44
formed from the vibration proof material, it is possible to
restrain the generation of peculiar noises even when the

hand chain 40 is brought into contact therewith.

Since the vibration absorbing material 49 such as the rubber
packing is interposed between the attachment portion 44a and
the tightened portion of the wheel cover 15, even when the
- hand chain is brought into contact with the hand chain guide
44, it is possible to prevent unpleasant peculiar noises
from being generated by the resonance of the wheel cover 15.
Further, according to the invention a‘s set forth in claim
13, since the attachment portions 44a of the hand chain
guides 44 are fixed to the tightened portions of the wheel
cover 15 by means of a spot welding, it is possible to
improve the interposing workability for interposing the hand

chain guides 44 between the wheel cover 15 and the side
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Fig. 13 is a sectional view show ng anot her enbodi rent of a hand chain
gui de; Fig. 14 is a sectional view show ng anot her enbodi nent of a
wheel cover correspondingly to Fig. 4; and Fig. 15 is an explanatory
vi ew showi ng a conventional enbodi nment. A manual chai n bl ock
illustrated in Fig. 1 is a chain block of the manual lifting and | owering
type in which a |oad sheave 3 around whPch a load chain (not illustrated)

plate 1. Thereupon, since that fixation is not iﬁtended
to reinforce the wheel cover 15 by the hand chain guides
44 but merely intended to connect them for preventing the
separation therebetween, it is poessible to not only improve
the mountability but also reinforce the wheel cover 15
sufficiently by the above mentioned fixation.

Since the held portion 44b is provided with the lug
44g so that the lug 44g can be fitted into the fitting hole
46 formed in the side plate 1 to hold the held portion 44b
by engagement with the side plate 1, the hand chain guide
44 can be strongly secured and held by the side plate 1.
Thereupon, the box-like section defined by the side wall
15a, thew side plate 1 and the hand chain guide 44 can be
made stronger so that the reinforcement of the wheel cover
15 can be accomplished more securely by that box-like
section.

It will be understood that the above description has
.l. been given with reference to preferred embodiments of the

invention. However, various modifications may be made

within the scope of the invention as defined by the

following claims.
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I's looped-is rotatably supported between a pair of first
plates 1, 2 through bearings 5 6.

hand wheel

rene, e i T

What is claimed is:

1. A manual chain block including a pair of side plates
(1,2), a load sheave (3) which is supported rotatably
between said side plates and around which a lcad chain is
'1ooped, an actuating mechanism (20) which is disposed
outside one (1) of said side plates and has a hand wheel
(8) for actuating said load sheave (3) and a wheel cover
(15) which is attached to the one of said side plates (1)
to cover said actuating mechanism (20) and has introducing
openings (15b, 15c) for a hand chain (40) looped around
said hand wheel (8), wherein between said introducing
openings (15b, 15c) there is provided a cover holding
member (50) having side surfaces (51, 52) which face
introducing passages (60) for said hand chain (40) and
define lower opening edges of said introducing openings
(15b, 15¢c) and a cover receiving portion (55) for receiving
said wheel cover (15) located between the introducing
openings (15b, 15c) and said cover holding member (50) is
tightened together with said cover (15) to said side plate
(1) by stay bolt means (12).

2. A manual chain block as set forth in claim 1, wherein
said respective side surfaces (51, 52) are disposed at
locations spaced apart from said introducing passages (60)
for said hand chain (40).

3. A manual chain block as set forth in claim 1, wherein

said cover holding member (50) is formed from a vibration

proof material.
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around —whi-ech—an-end| ess hand chain 40 (refer to Fig. 2) is

I ooped. Hmmlyw mechani sm 10 provided wth a

mechani cal Ilnwwniﬁngosed between the hand wheel 8 and the driving
shaft 7. *Thé d¥iving aft 7 is provided at its axial other -end with
a reduction gear nechanism 11 havigg a plurality of reduction

gears. A driving force is
4, A manual chain block as set forth in claim 1, wherein

said wheel cover has a short cover engaging piede (151)
having an arcuate cross-~section disposed between the lower
portions of said introducing openings (15b, 15c) for the
hand chain, and an engaging surface (54) adapted to engage
with the inner surface of said cover engaging piece (15i)
is formed in the cover receiving portion of said cover
holding member (50).
5. A manual chain block as set forth in claim 1, wherein
’ said cover receiving portion has a seat (53) onte which the
inner surface of said _wheel cover (15) sits, and a
vibfation absorbing material (58) is interposed between the
seat (53) and the inner surface of said wheel cover (15) .
6. A manual chain block as set forth in claim 1, wherein
said wheel cover (15) is located radially outside an outer
peripheral portion of said hand wheel (8) and comprises an
upper side portion (15d) having a cover side wall (15a)
extending to its turned down portions toward its left and
' right sides, left and right side portions (15e, 15f) having
the introducing openings (15b, 15c¢) for the hand chain and
extending along the outer peripheral portion of said hand
wheel (8) and a lower tightened portion (15h) joined to the
lower portions of said side portions (15e, 15f) with
protruding radially outward relative to the outer
peripheral portion of said hand wheel (8) and adapted to
sit on said cover holding member (50) and to be tightened

together with said cover holding member by the stay bolt

means (12).
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transn1tted to j | opad Sheave through the transm ssion

mechani sm 10 and uﬂ ,jﬂ"ﬂl’lﬂm gear mechanism 11 by actuating
ain so that a hanging nenber (not

the hand wheel 8 t

illustrated) conprising a hoOk and the like connected to the: |oad
side of a load  chain |ooped arougg the |oad sheave 3 can be lifted
and | owered. The side plates 1. - 2 are connected to each

other by <hree pRIREAS chifinsbAbcklakt Setl2ortht in K€8PMNY, Wherein

predeterm ned space therebetween. A nmounting shaft 14 or a hook 13

i's said hand chain guide (44) comprises an attachment portion
(44a) interposed between a tightened portion of said wheel
cover (15) by the stay bolt (12) and the stay bolt (12),
a held portion (44b) adapted to be engaged and held by said
side plate (1), a guide portion (44c) formed between said
attachment portion (44a) and said held portion (44b) and
facing said hand wheel (8) to guide said hand chain (40)
looped around said hand wheel (8), so that the hand chain

. guides (44) can be secured between said side plate (1) and
the tightened portiops of said wheel cover (15) by
tightening the stay bolts (12).
8. A manual chain block as set forth in claim 7, wherein
the attachment portion of said hand chain guide has an
outer surface (44a) which coincides with the inner surface
of said cover side wall (15a) of the tightened portion of
the wheel cover (15).

. 9. A manual chain block as set forth in claim 7, wherein

- the guide portion (44c) of said hand chain guide (44) has
swelled-out portions (444, 44e) swelled out towards wheel
flanges (8a, 8b) of said hand wheel (8) respectively to
oppose thereto, and these swelled-out portions (444, 44e)
are opposed to the wheel flanges (8a) with keeping a
smaller gap than a width of the hand chain (40) to define
a guide passage (45) for the hand chain (40) together with
the wheel flanges (8a, 8b) therebetween.

10. A manual chain block as set forth in claim 7, wherein

said hand chain guide (44) is formed from a vibration proof
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attached between one upper portions of those side plates 1. 2 at the
| ocati ons aron the *tanientlal direction of the |oad sheave 3.

Wi le a wheel ﬂ II ’ ﬂ" ring the hand wheel 8 is attached to the
side plate eto by nuts 17 threadably engaged wth

the stay bolts 12 a gear “cover for covering the reduction gear
mechanism 11 is attached to the S|é% plate 2 and also fixed thereto
by the nutgadériai. The wheel cover 15 and the gear cover 16 are provided

11. A manual chain block as set forth in claim 7, wherein
a vibration proof layer (48) is formed on the surface of
the guide portion (44c).of said hand chain guide (44) at
least on the side of hand wheel (8).

12. A manual chain block as set forth in claim 7, wherein
a vibration absorbing material (49) is interposed between
the attachment portion (44a) of said hand chain guide (44)
and the tightened portion of said wheel cover (15).

. 13. A manual chain block as set forth in claim 7, wherein
the attachment portion (44a) of said hand chain guide (44)
is fixed to the tightened portion of said wheel cover (15).
14. A manual chain block as set forth in claim 7, wherein
the held portion (44b) of said hand chain guide (44) is
provided with a lug (44g) protruded from its end portion,
and said side plate (1) is provided with a fitting hole

(46) for receiving said lug (449g).
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with radial bearings 18, 19 for the driving shaft 7 72_
respectively, so that the driving shaft 7 can be supported rotatably at

its axial opposite end portions by the covers

34

MANUAL CHAIN BLOCK

ABSTRACT

The invention relates to a manual chain block in which
there is provided a cover holding member 50 having side
surfaces 51, 52 which define lower opening edges of
introducing openings 15b, 15c for a hand chain 40 and a
cover receiving portion 55 which is located between the
introducing openings 15b, 15c¢ to receive the wheel cover
15. The cover holding member 50 is tightened by stay bolts

12 onto a side plate 1 together with the wheel cover 15.
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10 15. 16 through the bearingg{tﬁ, 19 separately fromthe | oad sheave J

3. Thereupon. a predeterm ned [{cl earance is kept between the driving—"
shaft 7 and a shaft bore of the |load sheave 3 which is supported rotatably
by the side plates 1. 2 through bearing 5. 6. The hand chain 40. the

hand wheel 8 and the transm ssion nechanism 10 constitute an actuating
mechani sm 20. and the .

FIG.I
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enbodi nent illustrated in Figs.;g and 2 is provided w-th—anm—overioad
prevention nmechanism 21. he transm ssi on nmechapjshedhs BediReplaes a
.driven hub 22 joined to the drive shaft 7 so as not to yafiRt/EI & ely
thereto (threadably jointed to each other in Fi gsm“‘hﬂlﬂmmmg
menber 23 threadably engaged with the driving shaft 7.

prevention gear 24 interposed between the respective flange

portions of the driven hub 22 and, the driving nenber 23 and
supported rotatably by the driven hub
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driven hub 22 and the reverse p tion gear 24 and bélthmmma'sh&nm;iwar se
prevention gear 24 and the ving nenber 23. tion
"pawl 27 neshed with the reverse prevention gear 24 |s n ”mmt ed
to the side plate 1 through a paw shaft 28. This rev

prevention paw 27, the reverse prevention gear 24. the driven hub 22.

the driving nenber 23 and the |lining plates 25. 26 constitute

the nmechanical brake 9. THIS SHEET HAS BEEN
REPLACED

22 and lining plates 25. 26 ~i/nterposed respectively between TtThe
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bover | oad prevention nechanlsnhf osupports the hand wheel 8 by a
endrical boss portion 23a the driving menber 23

bugh a one-way clutch 29 allowing to rotate in
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t he

hand wheel
rotatable together with the

nor nal

resilient

fitted

in

driving direction has _a
the flange portion of the driving

8. and

nmenber
or der

33

al so @?ﬁﬁ
cylindrilc

has a
conprising an

lining plate__30 disposed between

er 23 and a boss

al boss
initially coned

portion

ing plate 31 an'ﬂﬂsfn

ortion

i

of

t he

Rapleced3 2

boss portion 23a of the driving
8. and an urging force setting adjuster

onto the cylindrical

menber 23 outside the hand wheel

34 threadably engaged with an end of the boss
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portion 23a outside the resilient nenmber 33 to—eptionally set ¢
i

-

slipping load of the hand Wne;e hﬁér

\Z 8 relative to0 filhetusBet pla
23 - by adjusting an wurging forggg of the resilient el

“Further, the reduction gear ma‘é-’_hgni sm 11 conpri se\%“\\ﬁﬁ‘ﬁﬂ\m %
formed integrally with a shaft end of the driving shaft!iss 't of
second gears 37. 37 supported by internediate shafts 36. 36

respectively so as to nesh wth the first gear 35. a pair of third
gears 38. 38 provided in ,
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shafts 36, 36 _Hngd a fourth gear connected to

an: extended portion of the |oad shedayef3 so as to mesh mnth the third

gears 38. 38.

to restrain an

driving nenber 23.

15b

Incidentally. in 'Fig. 1. the s¥
designates a whee

of the driving nenber 23 and an outer ring 18a of the r B

!ﬂace
axial outward shift of the hand wheel throug
t he synbol 42 does a

heet Has Been Replaced
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1

st oppi ng nmenber interposed between
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a chain kicker. Thus, in the above nentioned construct |Qpn§ aﬁﬁéﬁ’ftﬁé
hand wheel 8 is actuated in the normal .direction by operating the hand
¢ghain, the driving shaft 7 is driven through the transm ssion
mechanism 10 having the overload prevention nechanism21 _and the

mechani cal brake 9 so that the driving force is ¢t} W&ﬁ@@?@qggﬂ#‘

| oad sheave 3 through the reductiog .gear nech tiat e
the load sheave 3. Thereupon. the load side porfion §99 | bad
chain 4 |ooped | 27 FEB i

MANUAL CHAIN BLOCK

The present invention relates to a manual chain block,
and more specifically to a manual chain block bhaving a load
shéve supported rotatably between a pair of side plates so
that the -Toad sheave <can be rotated by an actuating
operation of +an actuating mechanism having a hand wheel to

wind up and unwind a load chain looped around the load

sheave.

In a conventional manual chain block adapted to rotate a
load sheave by operating an actuating mechanism . having a
hand wheel, for example as disclosed in the Japanese Utility
Model Publication No. Sho. 40 (1965) - 8997, a wheel cover
for covering the actuating mechanism is attached to an

outside of a side plate.

As shown in Fig. 15, this wheel cover has introducing
openings 103. 104 for a hand chain 102 looped around a hand
wheel 101, formed in a lower portion of a cover body 100 on
its opposite sides relative to the hand wheel 10l and a
lower cover side wall 105 so formed integrally with the
cover body 100 between those introducing openings 103. 104
as to define lower opening edges of the introducing openings
103, 104 with the cover body 100. The cover body 100 is

fixedly secured by a plurality of stay bolts 106 to an-

TR RO
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ar ound WW%&%S nanely the I|oad side 0) [ a
hook att aglegle: e kS Ieadl ng end thereof for hangi r%é@%ggmg@l%gb-e
wound up t When a | oad | arger thap tthe sTtTpping |jpaf
set by the(uugu' ! Eﬂﬂ of the overload prevention me¢hgnigsmFEB 1887 s oh
the | oad the load chain 4 -at thef ginme of Iliftjnp
the cargo. the hand wheel 85Iips relatiqve to the drivihg nenmber .23 so

that the cargo lifting after that is stopped. Thereupon, a |level of

the cargo lifted in that way

actuating mechanism side side plate 107 of two side ‘plates
107. 108 for supporting a load sheave (not illustrated).

Incidentally, in Fig. 15. the symbol 109 designates a
gear cover and the symbol 110 does a hand chain guide.

But, the wheel <cover having the  above-mentioned
constitution is formed from a sheet metal, and the lower
cover side wall 105 defining the lower opening edges of the
introducing "qpenings 103. 104 is formed integrally with the
cover body 100 by a bending process. Thereupon, since the
lower cover side wall 105 is formed of the sheet metal
similarly to the cover body 100 and pushed and secured to
the side plate 107 by tightening nuts 111 threadably engaged
with the stay  ©bolts 106, its strength is not enough.
Therefore, the cover side wall 105 is formed comparatively
wide as shown in Fig. 15.

While the opposite side edges of the cover side wall 105
define the ‘introducing openings 103, 104, the cover side
wall - 105 is formed wide -for attaining its sufficient
strength. Accordingly. the opposite side edges of the cover
side wall 105 come near to the introducing passages of the
hand chain 102 passing through the introducing openings 103,
104. When the bhand chain 102 is operated abruptly and
violently to jump up or when a large load is imposed to the
hand chain 102 to incline the whole of the chain block, the
hand chain 102 is brought into contact with the edges of the
cover side wall 105.

Thereby. there appear such problems that uncomfortable

THIS SHEET HAS BEEN
REPLACED

s,
R




g—
a

Is held by an action of the nechanical brake 9. Whep the lifted carg
is lowered, the hand chain 40 is operated to actuate RMACE@EQT gmg@f
8 in the reverse d|rect|on Thereupon, the driv

S retreateéi'hls ee #w effect by reversely act Uqltl _2 éﬁue\\%@a ngd
wheel 8. oad sheave 3 is rotated rev e

al ternat el y action angl  an inaction the.

eeculiar noises are generated and the cover side wall 105 is
deformed by repetition of the contact for a long ter'm use.
There is also such a deficiency that the cover side wall 105
is deformed and damaged by ‘an impact imposed from outside
thereto so that the hand chain 102 is .hindered from passing

or peculiar noises are generated during a normal usage.

It is “a principal object of the present invention to
provide a :'nanual chain block in which durable strength of
lower opening edges of a passage openings for a hand chain
in a wheel cover can be increased. the lower opening edges
of the passage openings are made remote from an introducing
passage for the hand chain to decrease chances of the
contact with the hand chain and to decrease chances of
generations of peculiar noises correspondingly, the
durability can be improved and generations of peculiar
noises can. be restrained even when the hand chain is brought
into ' contact with the wheel _cover. -

It is another object of the present invention to improve
the workability for mounting a hand chain guide to an
interior of a wheel cover, to reinforce the wheel cover
sufficiently by a hand chain guide allc_)wing to  smoothly
guide the hand chain to a hand wheel and to enable a user io
smoothly carry out a pulling operation of the hand chain
while processability of the wheel cover can be improved in
spite of the improvement of the workability.

Thus, for accomplishing the above-mentioned objects. the
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13 mechani cal brake 9 to carry out the cargo

| oweri ng

gradually. _ According to the present invention in

the frefTua

chain block havin the above-nentioned constitutio1.REHUNMﬂMENBﬁﬁW§ﬁg
n/l[\ -

edges ofThj

i

27 FEB 1997

Tiv Ti'ré’ni ngs 15b. 15c for the hand chai
1l :

invention resides in a manual chain block including, a load

sheave which is supported rotatably between a pair of side -

plates and around which a 1lecad chain is

looped, an

actuating mechanism which is disposed outside one of the

side plates and has a hand wheel for actuating the load

sheave and a wheel cover which is attached to the one side

plate to cover the actuating mechanism and has introducing

openings for a hand chain looped around the hand wheel,

wherein between the introducing openings there

a cover holding member having side surfaces

is provided

which face

introducing passages for the hand chain and define lower

opening edges of the introducing openings and a cover

receiving portion for receiving the wheel cover located

between the introducing openings and the cover holding

member is tightened together with the cover to the side

plate by stay bolt means.

Conveniently, the respective side surfaces may be

disposed at locations spaced apart from the introducing

passages for the hand chain. Further, the cover holding

member may be formed from a vibration proof material, for

example such as cast iron, aluminum and synthetic resin.

Conveniently, between the introducing openings of the

wheel cover for the hand chain there may be provided a

short cover engaging piece having an arcuate cross-section,

and an engaging surface adapted to engage with an inner

surface of the cover engaging piece is formed
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formed in the wheel cover 15 are defined by using a cover hol ding nmenber

50. andthetower—pertion of the wheel cover 15 is fjixedy—~securea—onto
the si i Bhelifis Becl¥o L 0E Stay bolt 12 through the coverREPSA@EM@lTnﬁHﬁET 50.

When exqmﬂm . leg‘?ﬁi detail. as shown in Figs. 2 apd —t-Fe—nheeh] qover
15 is | Hmnl out side the outer geripheral puff rarﬂd
wheel 8 iiured as to have an upper side ppr |grcffg? \‘gst?h a

d

cover side wall 15a having opposite side extended o—tts—turmne
down portions

in the cover receiving portion of the cover holding member.
Further, a seat onto which the inner surface ocf the wheel
cover sits may be formed in the cover receiving portion
with a vibration absorbing material such as a rubber
packing being interposed between the seat and the inner
surface of the wheel cover.

Further, the wheel cover may be located radially
outside an outer peripheral portion of the hand wheel and
comprise an upper side portion having a cover side wall
extending to its turned down portions toward its left and
right sides, left and right side portions having the
introducing openings and ex{:ending along the outer
peripheral portion of the hand wheel and a low"er tightened
portion joined to the lower portions of those side portions
with protruding radially outward relative to the outer
peripheral portion of the hand wheel and adapted to sit on
the cover holding member and to be tightened together
therewith by the stay bolt. )

The arrangement may include hand chain guides each of
which comprises an attachment portion interposed between
a tightened portion of the wheel cover by the stay bolt and
the stay bolt, a held portion adapted to be engaged and
held by'the side plate, a guide portion formed between the
attachment portion and the held portion and facing the hand
wheel to guide the hand chain looped around the hand wheel,

so that the hand chain guides can be secured between the

THIS SHEET HAS BEEN
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toward its_left and. right sides at a predeternined height. Ileft and

right side ortlo s 15 .

5f havi ng the introducing openings 15b. 15c for

t he hand ch
hand wheel

ured al on t he outer periphe
t| ght ened gport i on 15hIO ] o!one ﬂEFERéF{M@%’ %}ﬁbr

portions of ortions 15e. g 15f with progrpding radrallly
out ward relatlve to the outer peripheral portion of the hiangd 2 WéEER 18920

to have a bolt passing opening 15g for the stay bolt 12 jangd_adapted to
on a seat 53 of the cover :

as
it

side plate and the tightened portions of the wheel cover
by tightening the stay bolts.

Further, an outer surface of the attachment portion
of the hand chain guide may be so formed as to coincide
with the inner surface of the cover side wall at the
tightened portions of the wheel cover. The guide portion
of the hand chain guide may having swelled-out portions,
swelled out’ toward wheel flanges of the hand wheel
respectively to oppose thereto, and these swelled-out
portions are opposed to the wheel'flanges with keeping a
smaller gap than a width of the hand chain to define a
guide passage for the hand chain together with the wheel
flanges therebetween. ‘

The hand chain guide may be formed from a vibration
proof material such as cast iron and aluminum. A vibration
proof layer may be formed on the guide portion of the hand
chain guide at least on the side of hand wheel. Further,
a vibration absorbing materi;l may be interposed.between
the attachment portion of the hand chain guide and the
'tightened portion of the wheel cover.

Further, the attachment portion of the hand chain
guide may be fixed to the tightened portion of the wheel
cover mainly by means of thé spot welding. Further, the
held portion of the hand chain guide may be provided with
a lug protruded from its end portion so that the lug can

be fitted into a fitting hole formed in the side

"HIS SHEET HAS BEEN
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ﬁolding menber 50 and to be tightened together therewith by the stay bolt
12. —+n—ttre—tower t1 ght ened portion.15h of the wheel—cover 15 there
i.s provi dedy@ sebarat B&ORajaceingagi ng pi ece 15i j oi ned REPLACEMENT SHEET
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plate to hold the held portion by engagement with the side
plate.

The above and other objects, advantages and features
of the invention will become apparent when considered ‘with
the following description of several examples of apparatus
according to the invention.

In the drawings: -~

Fig. 1 is a vertical sectional view showing one
embodiment of a manual chain block according to the present
invention;

Fig. 2 is a front view showing a wheel cover portion;

Fig. 3 is a sectional view taken along the A-A line
in Fig. 27

Fig. 4 1is a sectional view showing only the wheel
cover and taken along the B-B line in Fig. 2;

Fig. 5 is a side view showing the wheel cover-portion;

Fig. 6 1is a bottom view showing the wheel cover
portion;

Fig. 7 is a perspective view showing the wheel cover;

Fig. 8 is a perspective view showing a cover holding
member;

Fig. 9 is a sectional view taken along the C-C line

in Fig. 8;
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15b. 15c
in the
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side portions 15e. 15f having the I ntroduci ng openi ng

formed therein and having an arcuate cY v
center portion of the wheel cover 15 there %%?L’S‘f@@#'@&”@gﬁ

concaved portion 15 for holding the radi al bearingl {L8 thereln.

Cut si de

concaved portion 15, there are provided hn2&nF&Bai99fi |

15k and reinforcenent ribs 15r extending radially outwarfd fromthe

annul ar rib 15k. The upper side portion 15d of thel wheel cover 15 hg

Fig. 10 is a view viewed along the arrow line D;

Fig. 11 is a perspective view showing a hand_chain
guide;

Fig. 12 is a plan view showing the hand chain guide;

Fig. 13 is a sectional view showing another embodiment
of a hand chain guide;

Fig. 14 is a sectional view showing another embodiment
of a wheel ;over correspondingly to Fig. 4; and

Fig. 15 is an explanatory view showing a conventional
embodiment.

A manual chain block illustrated in Fig. 1 is a chain
block of the manual lifting and lowering type in which a
load sheave 3 around which a load chain (not illustrated)
is looped is rotatably supported between a pair of first
and second side plates 1, 2 through bearings 5, 6. A
driving shaft 7 is passed through a shaft bore of the load
sheave 3 with being provided one axial end with a hand

wheel 8

s Sheet Has Been Replaced THIS SrIE‘ET H z\s BEEN
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p:assi ng openings 15mfor the stay bolts 15 formed at its

corners together wth upper tightened portions 15n.

17 threadably engaged with the stay bolts 12 so as t

three locations together wth the | r tightened portio
the lower portion of the wheel cover 15 when the
tightened relative to the stay bolts. Between th

t he upper side portion 15d there is provided
rib 15t running between the upper tightened
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corners °of
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around which an endless hand chain 40 (refer to Fig. 2) s

looped. A transmission mechanism 10 provided with a

mechanical brake 9 is disposed between the hand wheel 8 and

the driving shaft 7. The driving shaft 7 is provided at its

axial other end with a reduction gear mechanism 1[! having

a plurality of reduction gears. A driving force is

transmitted to the load sheave 3 through the transmission

mechanism J0 and the reduction gear mechanism 11 by

actuating the hand wheel 8 through the hand chain, so that a

hanging member (not illustrated) comprising a hook and the

like connected to the 1load side of a load

chain looped

around the load sheave 3 can be lifted and lowered.

The side plates 1, 2 are connected to each other by

three pieces of stay bolts 12 with keeping a predetermined

space therebetween. A mounting shaft 14 for a hook 13 is

attached between one upper portions of those side plates 1,

2 at the locations along the tangential direction of the

load * sheave 3.

While a wheel cover 15 for covering the hand wheel 8 is

attached to the side plate | and fixed thereto by nuts 17

threadably engaged with the stay bolts 12, a gear cover 18

for covering the reduction gear mechanism 11

is attached to

the side plate 2 and also fixed thereto by the nuts 17.

The wheel cover 15 and the gear .cover 16 are provided

with radial bearings 18, 19 for the driving shaft 7

respectively, so that the driving shaft 7 can be supported

rotatably at its axial opposite end portions

This Sheet Has Been Replaced

DTN

by the covers
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portions 15n.- /15p.- and -along. the side edge
respective sideThis SI&EtIHa@B&nR d 15f t here a
r.ei nf or cenent r| runni ng bet ween
portions 15n. !@II ower tightened p
r ei nf or cenent rlbs can ‘have opened
in Fig. 4. but pref er_,abl y have closedygl eading

pi pe- like configuration as shown in Fig. 14.
8 through 10. tlhse cover hol di ng nenber

16 through the bearings 18.

sheave 3. Thereupon, a

between the driving shaft 7 and a shaft bore of the

sheave 3 which is supported rotatably

2 through bearing 5. 6.

The hand chain 40, the hand wheel

predetermined

oy

REPLAGHEMENT SHEET

portions
re pr ovi
t he u
ortion
Ieading
end po! '

19 separately from the load

clearance i§ kept
load
by the side plates 1,
8 and the tiransmission

and the

mechanism 10 constitute an actuating mechanism 20,
embodiment -illustrated in Figs. 1| and 2 is provided with an
overload prevention mechénism 21.

The transmission mechanism

10 comprises a driven hub 22

Joined to the drive shaft 7 so as not to rotate relatively

thereto  (threadably jointed to each

driving member

7. a reverse prevention gear 24

respective flange portions of the

interposed

driven

other in Figs.). a

23 threadably engaged with the driving shaft

between the

hub 22 and the

driving member 23 and supported rotatably by the driven hub

22 and lining plates 25, 26

interposed

respectively between

the driven hub 22 and the reverse prevention gear 24 and

between the reverse prevention gear

member 23.

reverse prevention gear 24 is swingably

A reverse prevention pawl

24 and the driving

27 meshed with the

mounted to the side

plate 1 through a pawl shaft 28. This reverse prevention
pawl 27. the reverse prevention gear 24. the driven -hub 22,
the driving member 23 and the lining plates 25, 26
constitute the mechanical brake 9.

The overload prevention mechanism 2] supports the hand
wheel 8 by a cylindrical boss portion 232 of the driving

THIS SHEET HAS BEEN
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50 is formed like a stay —havi ng side surfaces 5[.REPRAGENMENMT SHEET
15 define . the '|ower edges of the n{roduct g opgni ngs

15b. 15¢c and’ ﬁi‘WWWﬁ\\mg its lengthwise one| ¢ngdy FEE 1987

11
member 23 through a one-way clutch 29 allowing to rotate in

the normal driving direction, has a lining plate 30 disposed
between the flange portion of the driving member 23 and a
boss portion of the hand wheel 8, and also has a lining
plate 31 and a press plate 32 rotatable together with the
cylindrical boss portion 23a and a resilient member 33
comprising an initially coned disc spring fitted in order
onto the cylindrical boss portion 23a of the driving member
23 outside ‘the hand wheel 8, and an urging force setting
adjuster 34 threadably engaged with an end of the boss
portion 23a outside the resilient member 33 to optionally
set a slipping load of the hand wheel (8 relative to the
driving member 23 by adjusting- an urging force of the
resilient member 33. ‘

Further, the reduction gear mechanism 11 comprises a
first gear 35 formed integrally with a shaft end of the
driving shaft 7, a pair of second gears 37, 37 supported by

intermediate shafts 36, 36 respectively so as to mesh with

the first gear 35, a pair of third gears 38. 38 provided in
the intermediate shafts 36. 36 and a fourth . gear 39
connected to an extended portion of the load sheave 3 so as
to mesh with the third gears 38, 38.

Incidentally, in Fig. 1, the symbol 41 designates a
wheel stopping member interposed between an axial end face
of the driving member 23 and an outer ring 18a of the radial
bearing 18 to resirain an axial outward shift of the hand

wheel 8 through the driving member 23, the symbol 42 does a
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with a cover—reeeiving portion 55 having a seat 53 onto
the i nnemhissHefdgEs

b

adapted to fit into a pairpqof angular f
t he first side plate 1. passi ng openi ng 53a t hrough whic
stay bolt 12 passes is formed in the seat 53. lsa.-that-the

cover

i nner surf
at its

56. 57
f or med
t he

g

e'of. the lower tightened portion
ﬂﬁn ¢#dd engagenent surface 54 w

gagi ng piece 15i engages
er end portion with a pair

Pt}

pawl spring adapted to urge the reverse pxjevention pawl 27
toward a reverse prevention gear 24, and the symbol 46 does
a chain kicker.

Thus. in the above mentioned construction, when the hand
wheel 8 is actuated in the normal direction by operating the
hand chain, the driving shaft 7 is driven through the
transmission mechanism 10 having the overload prevention
mechanism 21 and the mechanical brake 9 so that the driving
force is trénsmitted to the load sheave 3 through the
reduction gear mechanism 11! to rotate the load sheave 3.
Thereupon, the load side portion of the load chain 4 looped
around the load sheave 3, namely the load side portion
having a hook attaghed to its leading end 'ghereof for
hanging a cargo can be wound up to Ilift tﬁe cargo.

When a load larger than the slipping load set by the
adjuster 34 of the overload prevention mechanism 2! acts on
the load side portion of the load chain 4 at the time of
lifting the cargo. the hand wheel 8 slips relative to the
driving member 23 so that the 'cargo lifting after that is
stopped. Thereupon, a level of the cargo lifted in that way
is held by an action of the mechanical brake 9.

When the lifted cargo is lowered, the hand chain 40 is
operated to actuate the hand wheel 8 in the reverse
direction. Thereupon, the driving membér 23 is retreated
due to a screw effect by reversely actuating the hand whee!l
8. so that the load sheave 3 is rotated reversely by

alternately repeating an action and an inaction of the

REPLACED
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cover_hol ding nenber 50 can be fixedly secured to the first si de

pI ate-L together wi.th the cover 15 by tightening the 5”?@? dably
engage d““sm" aSBmReim:eq ecting portions of the sta ROPLAC .'L§E.E_rﬂar ni ng

al ong f the side surfaces 51. 52 fan fro §t§ fom t he
passing and the passing opening 15g f 7tk§ | htered
portion 15h respectively. Thus, 4ghe cover holdi | be
fixedly secured to..the first side plate 1 together with the mheer
cover 15 £

mechanical brake 9 to carry out the cargo lowering
gradually. .

According to the present invention, in the manual chain
block having the above~mentioned constitution, lower opening
edges of introducing openings 15b, 15¢ for the hand chain 40
formed in the wheel cover 15 are defined by using a cover
holding member 50, and the lower portion of the wheel cover
15 is fixedl'?' secured onto the side plate 1 by the stay bolt
12 through 'the cover holding member 50.

When explaining more in detail, as shown in Figs. 2 and
7. the wheel cover 15 is located radially outside the outer
periﬁheral surface of the hand wheel 8 and so configured as
to have an upper side portion 15d with a cover side wall 15a
having opposite side extended to its turned down portions
toward its left and right sides at a predetermined bheight.
left and right side portions 15e, 15f having the introduciqg
openiﬁgs 15b, 15¢ for the hand chain 40 and configured along
the ‘outer peripheral portion eof the hand wheel 8, and a
lower tightened portion 15h Jjoined to the lower portions of
those side portions 15e, 15f with protruding radially
outward relative to the outer peripheral portion of the hand
wheel 8 so as to have a bolt passing opening 15g for the
stay bolt 12 and adapted to sit on a seat 53 of the cover
holding member 50 and to be tightened together therewith by
the stay bolt 12.

In the lower tightened portion 15h of the wheel cover

15 there is provided a short cover engaging piece 15i Jjoined
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hol di ng

bei ng engaged w't
55. Al so by tightening the nuts 17 14hreadably engdge

T ——— .
ening the nut "I7 threadably engaged with the stay—belt—12 at the.
t BenRelacdghe wheel cover 15 with the inner QQP[MEMEN‘T SHEET

Wﬁn 15h being seated at the seat 53 o he—cov-er—
the inner surface of the.cover engagi 3E§§C@P‘?

= g—

e engagenent surface of the cover |rec

S

n

to the side nportions 15e., 15f having the introducing
openings 15b, 15¢ formed therein and having an arcuate
cross-section, and in the center portion of the wheel cover
15 there is provided a concaved portion 15j for holding the
radial bearing 18 therein. Outside the concaved portion 15]
there are provided an annular rib 15k and reinforcement ribs
15r extending radially outward from the annular rib 15k

The uppér side portion 15d of the wheel cover 15 has
passing openings 15m for the stay bolts 15 formed at its
right and left corners together with upper tightened
portions 15n, 15p for nuts 17 threadably engaged with the
stay bolts 12 so as to be fixed at three locations together
with the Iowex; tightened portion 15h provided in the lower
portion of the wheel cover 15 when the nuis 17 are
tightened relative to the stay bolts. Between the corners
of the upper side portion 15d there is ©provided a
reinforcement rib 15t running between the wupper tightened
portions 15n, 15p. and along the side edge portions of the
respective  side portions 15e, 15¢ there are provided‘
reinforcement ribs 15x, 15y running between the upper
tightened portions 15n, 15p and the Ilower tightened portion
15h. These reinforcement ribs 15x, 15y can have opened
leading ends as shown in Fig. 4. but preferably have closed
leading end ‘portions in a pipe-like configuration as shown
in Fig. 14.

As shown in Figs. 8 through 10. the cover holding member

30 is formed like a stay having side surfaces 51. 52 which
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define the lower opening edges of the introducing openings
15b, 15¢ and is provided at its lengthwise one end -'port'ion
with a cover receiving portion 55 having -a seat 53 onto
which the inner surface of the lower tightened portion 15h
of the wheel cover 15 sits and a curved engagement surface
54 with “which the inner surface of the engaging piece 15i
engages and provided with at 1its lengthwise other end
portion with a pair of angular lugs 56, 57 adapted to fit
into a pair of angular fitting openings 43 formed in the
first side plate 1. A passing opening 53a through which the
stay bolt 12 passes is formed in the seat 53. so that the
cover holding member 50 can be fixedly secured to the first
side plate 1 together with the cover 15 by tightening t'he
nuts 17 threadably engaged with the projecting‘ portions of
the stay bolts 12 running along the insides of the side
surfaces 51, 52 and projected from the passing opening 53a
and the passing opening 15g of the . tightened portion 15h

respectively.

Thus, the cover holding member 50 can be fixedly secured
to the first side plate | together with the wheel cover 15
by tightening the nut 17 threadably engaged with the stay
bolt 12 at the lower side portion of the wheel cover 15 with
the inner surface of the lower tightened portion 15h being
seated at the seat 53 of the cover holding member 50 and tt.ue
inner surface of the cover engaging piece 15i being engaged
with the engagement surface of the cover receiving -portion

55. Also by tightening the nuts 17 threadably engaged with
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tﬁe stay bolts 12, the upper side portion 15d of the wheel
cover 15 can be fixedly secured to the first .side piate 1
with the end faces of the cover side wall 15a being kept in
contact with the first side plate 1 and the hand chain
guides 44, 44 to be explained later interposed insides of
the upper tightene& portions 15n, 15p as shown in Figs. 2
and 6. so that the end faces of the cover side wall 15a are
pushed against the first side plate 1 and the hand chain
guides 44. ':14 are fixedly secured between the inner surfaces
of the upper tightened portions 15n. 15p and the first side
plate 1.

Accordingly. the wheel cover 15 can be stably secured to
the first side plate | by three pieces of stay ‘bolts 12 as
well as the introducing openings 15b, 15¢ whose lower
opening edges are defined by the side surfaces 51, 52 of the
cover holding member 50 can be provided on the opposite léft
and right sides of the wheel cover 15 under that secured
condition. _ _

Sincé the cover holding member 50 is made from another
member separate from the wheel cover 15 and formed like a
stay as shown in Fig. 8 to form the lower opening edges of
the introducing openings 15b, 15c by its side surfaces 51,
52 in that way, it is possible to obtain a sufficient
strength in comparison with a conventional embodiment which
has the introducing openings formed by the cover side walls.

Thereupon, since the cover holding member 50 can have

the sufficient strength as mentioned above, it is possible
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to space apart the positions of the lower opening edges
from the introducing passages 60 of the hand chain ~40 by
narrowing a space between the side surfaces 51, 52 defining
the lower opening edges, to decrease the chances of contact
with the hand chain 40 by locating the side surfaces 51. 52
at the positions spaced apart from the introducing passages
60 .and to decrease the generation of the contact noises and
improve the durability. . Further, since the cover holding
member 50 can be formed separately from the wheel cover 15
made of the steel plate, it can be made of a vibration proof
material such as cast iron, aluminum, synthetic resin and
iron. Therefore, silence effect c¢an be attained by the
manufacturing from those materials. Thereupon., even when
the hand chain 40 is brought into contact therev;/ith. it is
possible to restrain the . generation of peculiar noises and
at the same time to accomplish the decrease of weight by
using the light material such as aluminum.

In the above-mentioned embodiment, by disposing the
short cover engaging piece 15i of the arcuate cross -section-
in the lower portion of the wheel cover 15 and making the
engaging piece 15i engage with the engagement surface 54 of.
the cover receiving portion 55 of the cover holding member
50 the cover engaging member 15i <can hold the cover
receiving portion 55. Therefore. even when the impact is
imposed 1o the wheel cover 15 from outside, it is possible
to decrease the deformation of the wheel cover 15 due to the

reinforcement attained by being held onto the cover
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réceiving portion 55 and to stably fix the wheel cover 15
onto the first side plate 1 without any shifting of its
position.

Further, in the above constitution, by interposing the
vibration absorbing material 58 such as a rubber packing
between ‘the seat 53 of the cover receiving portion 55 and
the inner surface of the tightened portion 15h adapted to
sit on the -'seat 53 it is possible to effectively prevent the
peculiar noises from being generated by the resonance of the
cover 15 to which vibrations are transmitted when the hand
chain 40 is brought into contact with the cover holdiqg
member 50.

Since the configurations of the side portions 15e, 15f
of the wheel cover .15 run along the outer periphery of the
hand wheel 8 as well as the lower tightened portion !5h is
protruded radially downward outwarqu relative to these side
portions 15e, 15f, it is possible to decrease the chances of
contact of the hand chain 40 _with the opening edges of the
introducing openings 15b, 15¢ formed in the side portions
15e, 15f to decrease the generation of unpleasant peculiar
noises even when- the hand chain 40 is operated slantly
toward the axial direction of the hand wheel 8.

Next, the hand chain guide 44 will be explained
hereinafter. '

As shown in Figs. 2 and 3 and Figs. 6 and 7, the hand
chain guide 44 comprises an attachment portion 44a having a

bolt passing opening 44i. and interposed between the
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ﬁghtened portion 15n. 15p of the wheel cover 1[5 and the
stay bolt 12, a held portion 44b adapted to be engage.d and
held by the side plate ! and a guide portion 44c formed
between the attachment portion 44a and the held portion 44b
and facing the hand wheel 8 to guide the hand chain 40
looped around the hand wheel 8 and is provided separately
from the wheel cover 15. The hand chain guides 44 are
fixedly secured between the side plate | and the tightened
portions 15n'. 15p of the wheel cover 15 by tightening the
nuts 17 relative to the stay bolts 12.

When further explaining in detail, the hand chain guide
'44 is generally formed of a thick steel plate. As shown in
Figs. 11 and 12, an outer surface of the attachment portion
44a is so formed as to coincide with the inner surface of
the cover side wall 15a at the tightened portion 15n, 15p éf
the wheel cover 15. When the attachment portion 44a is
interposed between the tightened portions 1(5n, 15p and a
stepped portion 12a of the stay bolt 12, the ou"cer~ surface
of the attachment portion 44a is brought into contact with
the inner surface of the cover side wall 15a 'as shown in
Fig. 12 or comes so near as to contact therewith. The guide
portion 44c comprises swelled out portions 44d, 44e swelled
out toward wheel flanges 8a. 8b of the hand wheel 8 to
oppose thereto respectively and a concaved portion 44f
concaved relative to these swelled out portions 44d. 4de.
As shown in Fig. 3, the swelled out portions 44d. 44e ar'e

opposed to the wheel flanges 8a, 8b with keeping a smaller
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Thereupon, even when the hand chain 40 is brought___intio _contac

therewith, it is possible to restrain the generation of peculiar
noises and gan than a width of the hand chain 40 to define a eguide

passage 45 for the hand chain 40 together with the concaved
portion 44f between the the wheel flanges 8a. 8b.

Further, the held portion. 44b is joined to the swelled
portion 44e with being provided at its end face with a lug
44g protruded toward the side plate 1. As a fitting hole 46
for receiving the lug 44g is formed in the side plate 1 as
shown in Fig. 3. the lug 44g can be fitted into the fitting
hole 46 to txold the held portion 44b by the engagement with
the side plate 1.

Incidentally, it is preferable to keep the outer surface
of the concaved portion 44f of the guide portion 44c in .
contact with the stay bolt 12, but a small gap may be
provided therebetween. Further, the end face of the held
portion 44b is preferably‘ brought into pressed contact with
the side plate 1 by tiéhtening the nuts 17 relative to the
stay bolt 12, but a small gap may exist therebetween in the
case 'of engaging and holding by the lug 44s. -

As mentioned above., since the hand chain guides 44, 44
are fixedly secured at the tightened portions 15n, 15p
together with the cover holding member 50 by tightening the
nuts 17 relative to the stay bolts 12, the hand chain 40 can
be guided suitably by these hand chain guides 44, 44
allowing the hand chain 40 to be smoothly operated.
Further, since each hand chain guide 44 is interposed
between the inner surface of the tightened portion 15n, 15p

and the stepped portion 12a of the stay bolt 12 so that its
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‘outer surface is brought into contact with the cover side
wall 15a at the tightened portions 15n, 5p or comeﬁ near
thereto as well as the held portion 44b is engaged and held
| by the ' side plate 1. a box-like section can be defined
between the cover side wall 152 and the side plate 1 to
strongly reinforce the wheel cover 15. Therefore, even when
the impact is imposed thereto from outside, it can be
received by’ the stay bolt 12 having a large rigidity through
the attachment portion 44a to effectively restrain the
deformation of the wheel cover 15,

Thereupon, since the attachment portions 44a are
interposed between the tightened portions 15n, 15p and the
stepped portions 12a of the stay bolts 12 as well as the lug
44 is merely fitted into the fitting hole 46 of the side
plate 1 and heid by the engagement therebetween, it s
possible to attain the above-mentioned sufficient
reinforcement and to simplify the mounting. Further, since
the 'hand chain guides 44 are provided separately f{om the
wheel cover 15, it 1is possible to improve the processability
of the wheel cover 15. Since the hand chain guide 44 is a
"small component part, its manufacturing aécuracy can be
improved. Furthermore, since the attachment portions 44a
are interposed and fixed between the tightened portions 15n,
15p and the stepped portions 12a of the stay bolts 12, the
assembling accuracy can be improved as well as shifts of
their positions can be avoided.

Further, by forming the hand chain guide 44 from the
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vibration proof material such as cast iron, aluminum and
synthetic resin besides being formed of the thick . steel
plate it is possible to effectively restrain the generation.
of peculiar noises even when the hand chain 40 is brought
into contact therewith.

As shown in Fig. 13, by cocating the whole surface of the
hand chain guide 44 or at least the surface thereof faciné
the hand wheéel 8 with the synthetic resin and the like so as
to form a ‘vibration proof layer 48 it is possible to
effectively restrain the  generation 'of peculiar  noises

‘ caused by the contact with the hand chain guide 44.

Further, as shown in Fig. 3. by interposing a vibration
absorbing material 49 such as -the rubber packing between the
attachment portion 44a and the tightened portion lén. I5p it
is possible to prevent unpleasant peculiar noises from being
generated by the resonance of the wheel cover 15 even when
the hand chain 40 is brought into contact with the hand

chain * guide 44.

The hand chain guide 44 «can be readily mounted by
interposing the attachment portion 44a between the tightened
portion 15n, 15p and the stay bolt 12 and fitting the lug
44g of the held portion 44b into the fitting hole 46 of the
side plate 1. But, its mountability can be further improved
by fixing the attachment portion 44a to the tightened
- portion 15n, 15p mainly by means of a spot welding.

Incidentally, in the above-mentioned embodiment. though

the overload prevention mechanism 2! is assembled in the
THIS SHEET HAS BEEN
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of the cover rece|V|ng portion 55 and the inner surfad¢e —of—tte
tightened portion. 15h adapted to sijgon the seat 53| it is possible

to effectively prevent the

manual actuating mechanism 20, this overload prevention

mechanism 21 is not always needed and also the r_éduction
gear mechanism 11 may be omitted.

Further, though the driving shaft 7 is supported at its
axial opposite end portioné by the radial bearings 18, 19
provided in the wheel cover 15 and the gear cover 16. it may
be supported by the load sheave 3 or supported at its axial
one end portion by one of the wheel cover 15 and the gear

cover 16 anc‘i at its intermediate shaft portion by the load

sheave 3.
Next, functions and advantages of the present invention

as constituted above will be explained hereinafter.

Since’ the cover holding member 50 is provided separately
from the wheel cover 15 so that the wheel cover 15 can be
received by the cover receiving portion 55 of the cover
holding member 50 and fixed by being tightened together with
the cover 15 by the stay bolts 12, an enough strength-can be
obtained in comparison with the conventional embodiment in
which the introducing openings are formed by the cover side
wall, the durable strength of the lower opening.edge of the
introducing opening can be increased and the strength of the

cover  holding member 50 can be obtained sufficiently.
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run al ong phery of the hand wheel 8 af e
tightened portion 15h is protruded radis |y downward oytwardly relative |

these side portions 15e. 15f. it is possible to decreasetireThances of
Thereupon. the locations of the lower opening edges can be

made remote from the introducing passages 60 of the hand
chain 40 passing through the introducing openings by
narrowing a width between the side surfaces 51. 52 defining
the lower opening edges of the introducing  openings.
Accordingly, it is possible to decrease the chances of
contact. with the hand chain, to decrease the chances of
generation “of noises and to improve the  durability.
Further, since the cover holding member 50 is formed as a
separate member from the wheel cover 15. it is possible to
restrain the generation of peculiar noises even when  the
hand chain 40 is brought into contact therewith and also to
decrease the weight in case that it is formed from a light

material such as aluminum.

Since the respective side surfaces 51, 52 of the cover
holding member 50 are disposed at the locations remote from

the ‘introducing passages 60 of the hand chain 40, even when

the whole of the chain block is made to jump by an abrupt
and violent operation of the hand chain 40 or inclined by an
effect of a large load, it 1is possible to decrease the
chances of contact of the hand chain 40 with the side
surfaces 51, 52 to improve its silencing effect and to

improve the durability.

Further, since the cover holding member 50 is formed from

the vibration proof material, it 1is possible to effectively
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reétrain the generation of unpleasant peculiar

when the hand .chain 40 is brought into contact therev}ith.

Since the cover engaging piece 15i is disposed in the wheel
cover 15 and the engagement surface 54 is disposed in the
cover holding member 50, the cover engaging piece 15i can
hold the cover holding member 50. Therefore. when an impact
is imposed to the wheel cover 15 from outside, it becomes
possible to decrease a deformation of the cover 15 due to
the reinforcement attained by holding the cover receiving
portion 55 by the cover engaging piece 15i and to fix the
cover 15 onto the side plate 1 stably without causing .a

shift of its position.

Further, since the seat 53 is formed in the cover receiving
portion 55 and the vibration absorbing material 58 such as a
rubber packing is interposed between the seat 53 and the
inner - surface of the wheel cover 15, even though the hand
chain 40 comes into contact with the cover holding member
50, it becomes possible to effectively prevent large
abnormal noises from being generated by a resonance of the
wheel cover 15 caused by contact vibrations transmitted to

the cover 15 and to improve a sound proof effect.

Since the left and right side portions 15e, 15f of the wheel
cover 15 provided with the introducing openings 15b, 15¢ s

so formed as to extend along the outer peripheral portion of
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the hand wheel 8 and the lower tightened portion 15h is so
formed as to protrude radially outward relative to the outer
peripheral portion of the hand wheel 8. even though the hand
chain 40 is operated slantly relative to the axial direction
of the hand wheel 8. it is possible to decrease such a
chance that the hand chain 40 is brought into contact with
opening edges of the introducing openings 15b., 15c¢ formed in

the side portions 15e, 15f and to restrain the generation of

unpleasant  abnormal  noises.

Since the hand chain guides 44 comprise the attachment
portions 44a, the held portions 44b and the guide portions
44c with the attachment portions 44a being interposed
between the tightened portions of the wheel cover 115 by the
stay bolt 12 and the stay bolts 12 and the held portion 44b
being adapted to be engaged and held by the side plate l:
they can be strongly fixed between the tightened portions of
the wheel cover 15 and the side plate 1 without canising a
shift of their positions by tightening the stay bolts 12
without welding. Owing to that fixing therebetiween without
any welding, it becomes possible to improve the assembling
capability. Further, since the hand chain guide 44 s
formed separately from the wheel cover 15 and fixed
therebetween as mentioned above, it is possible to improve
the workability of the wheel cover 15 and also to improve
the processing accuracy. Furthermore, since the attachment

portions 44a are interposed between the tightened portions
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portions 15n. 15p of the wheel cover 15 by tightening the

nuts 17 rel at 'aXE ttt?etgayStggltg -Oll%s a%)%' fixed therebetween. it 1is possible

to improve the aséembling accuracy without causing a' shift
of the assembly bosition.

In addition thereto. since the hand chain guide 44 has
the attachment portion 44a interposed between the tightened
portion and the stay bolt 12 and the held portion 44b held
and engaged with the side plate 1, it is possible to define
a box-like ‘'section together with the cover side wall 15a of
the wheel céver 15 and the side plate 1, so that the whee_al

cover 15 can be reinforced sufficiently by the hand chain

guides 44 .

Since the outer su:iface of the attachment portion 44a is so

formed as to coincide with the inner surface of‘ the cover
side wall 15a, the outer surface of the attachment portion
44a is brought into contact with the inner surface of the
cover side wall 15a .or comes near thereto. Therefore, when
an impact is imposed thereon from outside. the cover side
wall 15a is going %o deform —inward. But, that impact is
received by the stay bolts of the high rigidity through the
attachment portions 44a of the hand chain guides 44 to
restrain a deformation of the wheel cover 15 effectively, so

that a reinforcement function for the wheel cover 15 can be

further improved.

Since the guide passage 45 is formed in the guide portion

44c, even the hand chain 40 jumps within the wheel cover 15,
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contact with . .
the hand wheel 8 and it becomes possible to carry out a

smooth operation of the hand chain 40.

Since the hand chain guide 44 is formed from a vibration
proof material, even when the hand chain 40 is brought into
con'tact. with the hand chain guides 44, it is possible to
restrain the generation of peculiar noises. According to
the invention: as set forth in claim 11, since the vibration
proof layer 48 is formed on the guide portion 44c of the
hand chain guide 44, similarly to the hand chain guide 4'4
formed from the vibration proof material, it is possible to
restrain the generation of peculiar noises even when the

hand chain 40 is brought into contact therewith.

Since the vibration absorbing material 49 such as the rubber
packing is interposed between the attachment portion 44a and
the tightened portion of the wheel cover 15, even when the
hand chain is brought into conta—ct with the hand chair; guide
44, it is possible to prevent unpleasant peculiar noises
from being generated by the resonance of the wheel cover 15.
Further, according to the invention a,s set forth in claim
13, since the attachment portions 44a of the hand chain
guides 4;1 are fixed to the tightened portions of the wheel
cover 15 by means of a spot welding, it is possible to

improve the interposing workability for interposing the hand

chain guides 44 between the wheel cover 15 and the side
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44d 44e. As shown in Fig. 22 the swelled odt portlons razado
opposed to the wheel flanges 8a. 8b with keeping a snaller

plate 1. Thereupon, since thaﬁ fixation is not intended
to reinforce the wheel cover 15 by the hand chain guides
44 but merely intended to connect them for preventing the
separation therebetween, it is possible to not only improve
the mountability but also reinforce the wheel cover 15
sufficiently by the above mentioned fixation.

Since ‘the held portion 44b is provided with the lug
44g so that the lug 44g can be fitted inté the fitting hole
46 formed in the side plate 1 to hold the held portion 44b
by engagement with the side plate 1, the hand chain guide
44 can be strongly secured and held by the side plate 1.
Thereupon, the box-like section defined by the side wall
15a, thew side plate 1 and the hand chain guide 44 can be
made stronger so that the reinforcement of the wheel cover
15 can be accomplished more securely by that box-like
section.

It will be understood that the above description has
been given with reference to preferred embodiments of the
invention. However, various modifications may be made
within the scope of the invention as defined by the

following claims.
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What is claimed is:
1. A manual chain block including a pair of side plates
(1,2), a load sheave (3) which is supported rotatably
between said side plates and around which a load chain is
looped, an actuating mechanism (20) which is disposed
outside one (1) of said side plates and has a hand wheel
(8) for actuating said load sheave (3) and a wheel cover
(15) which is attached to the one of said side plates (1)
to cover saiél actuating mechanism (20) and has introducing
openings (15b, 15c) for a hand chain (40) looped around
said hand wheel (8), wherein between said introducing
openings (15b, 15c) there is provided a cover holding
member (50) having side surfaces (51, 52) which face
introducing passages (60) for said hand chain (40) and
define lower opening edges of said introducing openings
(15b, 15c) and a cover receiving portion (55) for receiving
said wheel cover (15) located between the introducing
openings (15b, 15c¢) and said cover holding membe:i' (50) is
tightened together with said cover (15) to said side plate
(1) by stay bolt means (12).
2. A manual chain block as set forth in claim 1, wherein
said respective side surfaces (51, 52) are disposed at
locations spaced apart from said introducing passages (60)
for said hand chain (40). '
3. A manual chain block as set forth in claim 1, wherein

said cover holding member (50) is formed from a vibration

proof material. THIS SHEET HAS BEEN
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portion44e wWth being provided at its end face with a lu ¢ug;4&fﬁg}ﬁﬁ§§T
toward tfis ShectiHasHeatReplackdd As a fitting. hole 46  for regeijving _the TUp

44g is fo ' ide plate | as shown in Fig. 3. t@é Eﬂ@iﬁﬁb
can be flmmll“m‘ e fitting hole 46 to hold the hel ' 44b by
t he engage e side plate 1. Incidentplly. it is
preferable to keep the outer surface 38 the concav | 44f

of the guide portion 44c in contact with the stag, bolt 12., but
a small gap 4nay A manual chain block as set forth in claim 1, wherein

said wheel cover has a short cover engaging pieée (151)
having an arcuate cross-section disposed between the lower
portions of said introducing openings (15b, 15c) for the
hand chain, and an engaging surface (54) adapted to engage
with the inner surface of said cover engaging piece (15i)
is formed in the cover receiving portion of said cover
holding menber (50).
5. A manual chain block as set forth in claim 1, wherein
said cover Qeceiving portion has a seat (53) onto which the
inner surface of said wheel cover (15) sits, and a
vibration absorbing material (58) is intérposed between the
seat (53) and the inner surface of said wheel cover (15).
6. A manual chain block as set forth in claim 1, wherein
said wheel cover (15) is located radially outside an outer
peripheral portion of said hand wheel (8) and comprises an
upper side portion (15d4) having a cover side wall (15a)
'~ extending to its turned down portions toward its left and
right sides, left and right side portions (15e, 15f) having
the introducing openings (15b, 15c) for the hand chain and
extending along the outer peripheral portion of said hand
wheel (8) and a lower tightened portion (15h) joined to the
lower portions of said side portions (15e, 15f) with
protruding radially outward relative to the outer
peripheral portion of said hand wheel (8) and adapted to
sit on said cover holding member (50) and to be tightened

together with said cover holding member by the stay bolt
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prOV|q%qS rebetmeen Further, the end face of the

44b Iactsirought into pressed contact with he side Pt
1 by | nuts 17 relative to the stay |bo]tZ2¥2FFBuigga
smal | herebetmeen in the case of engaging [and hol-di ng
t he Iug 44g As nmentioned above, 38ince the han chain gurde

44, 44 are fixedly s

together with, the gRMRIalhHHiN b1WRKPEE 38t ??érth' ghtéﬂbﬂﬂ 1! "gher¥in 17

ecured at the tightened

relative to the stay bolts 12. the hand chain 4

portitans__ 15n. 15p

by

said hand chain guide (44) comprises an attachment portlon
(44a) interposed between a tightened portion of said wheel
cover (15) by the stay bolt (12) and the stay bolt (12),
a held portion (44b) adapted to be engaged and held by said
side plate (1), a guide portion (44c) formed between said
attachment portion (44a) and said held portion (44b) and
facing said hand wheel (8) to guide said hand chain (40)
looped around said hand wheel (8), so that the hand chain
guides (44) can be secured between said side plate (1) and
the tightened portions of said wheel cover (15) by
tightening the stay bolts (12).

8. A manual chain block as set forth in claim 7, wherein
the attachment portion of said hand chain gpide has an
outer surface (44a) which coincides with the inner surface
of said cover side'wall.(15aj of the tightened portion of
the wheel cover (15).

9. A manual chain block as set forth in claim 7, wherein
the guide portion (44c) of s§id hand chain guide (44) has
swelled-out portions (44d, 44e) swelled out towards wheel
flanges (8a, 8b) of said hand wheel (8) respectively to
oppose thereto, and these swelled-out portions (444, 44e)
are opposed to the wheel flanges (8a) with keeping a
smaller gap than a width of the hand chain (40) to define
a2 guide passage (45) for the hand éhain (40) together with
the wheel flanges (8a, 8b) therebetween.

10. A manual chain block as set forth in claim 7, wherein

said hand chain guide (44) is formed from a vibration proof

[ THiS SHEET HAS BEEN
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e QUIded suitably by these hand chain guides 44. =4
Sheqtﬂ@ﬂqcn%ﬁlaced be smoothly operated. Furt heffERs

Panﬁt ch umumnm' interposed between the in By A
|g ene 15p and the stepped portion 12 . FT%P 5 i
so that 1t 33 PP P i ? Qﬁe : ﬁﬂ&oité
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material. E

11. A manual chain block as set forth in claim 7, wherein
a vibration proof layer (48) ié formed on the surface of
the guide portion (44c)-of-said hand chain guide (44) at
least on the side of hand wheel (8).

12. A manual chain block as set forth in claim 7, wherein
a vibration absorbing material (49) is interposed between
the attachment portion (44a) of said hand chain guide (44)
and the tightened portion of said wheel.cOQer (15) .

13. A manuai chain block as set forth in claim 7, wherein
the attachment portion (44a) of said hand chain guide (44)
is fixed to the tightened portion of said wheel cover (15).
14. A manual chain block as set forth in claim 7, wherein
the held portion (44b) of said hand chain guide (44) is
provided with a lug (44g) protruded from its eﬁd portion;

and said side plate (1) is provided with a fitting hole

(46) for receiving said lug (449).
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21 outer surface is brought into contact wth the cover side

wall 15a at the tightened portions 15n. 15p or cones ereto
as’ well as the held portion 44b i.s engaged and hel d E§E[%§QQ£NTpSHEE¥
1. a box- like section can be defined bet ween the over Slue

wall 15a and the ‘side plate 1 to §arongly rei nforge g?
cover 15. Therefore. even when the inpact 1is inposed thereto ro
outside. it can be
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ABSTRACT

The invention relates to a manual chain block in which
there is provided a cover holding member 50 having side
surfaces 51, 52 which define lower opening edges of
introducing openings 15b, 15c for a hand chain 40 and a
cover receiving portion 55 which is located between the
introducingxopenings 15b, 15¢c to receive the wheel cover
15. The cover holding member 50 is tightened by stay bolts

12 onto a side plate 1 together with the wheel cover 15.

FIGURE 5.
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recei ved by the stay bolt 12 having a large rigidity thrpugh——the
attachnment portion 44a to effectively restrain the ﬁtﬂéﬂﬂﬁNﬁWTWSHEEDf

the wheel cover 15. Ther eupon si nce t he atfa HHUHL pofthor
44a are - interposed between the tightened portiongs gyard
t he stepped portions 12a of the stay bolts 12 as well as th @ 44
is merely fitted into the fitting_ hole 46 of the "Sitde ptat

and held by the engagenent therebetween. it is possi bl e to
attain t he above- nenti oned. sufficient
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reinforcenent and to sinplify the nmounting. Further. since t he hand
wheet—eev-er—i

chain guides 44 are provided_ _separately from the F—15

it is possible to inprove the pfonessabit ihy BeEof] t he whdeRERIAGEMENTSSHEET
Since the hand chain guide 44 i$ a rmaPaktEDCONMpgnent p4rtf
manuf acturi ng accuracy can be I iproved.

urthermprg 2sj nFl?B
attachnent portions 44a are interposgd_and fixed bet\egn t%e |3ﬁ?§n
portions 15n. 15p and the stepped portions 12a of the $tay pborts—12—t

assenbl i ng accuracy can be inproved as well as shifts of
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22 vibration proof material such as <cast iron alumnum and
synthetic resin besides being—forned of the thic Rg{:e I %ﬁEE'!lt
i,s possible to effectively r¢SitiaFHEET has Bgendrati o LM@

noi ses even when the hand chain REBLACED brought intol contact
t herewi t h. As shown in Fig. 13. by coating the oll;e 3qr FaBe1987 the
hand chain guide 44 or at least thg ..surface therjeo facing
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the hand wheel 8 with the synthetic'resin and the like so as to form a
vibration proof Jlayer 48 it 1is possible to effectively restrain

t hre generation of pecul i ar oises _caused by the c L-with the
hand chain gui de 44. Furt her | ®B8S sshemAAs iBeeNHi 9. 3. yREPM@Wig eeT |
a vibration absorbing material 49 sucIkLPLaSthe rfubber packt T

the attachnent portion 44a and the ghtened portion 5n. igr ' I S
possi bl e to prevent unpl easant pecul iar noises from being e e? E 59&7

resonance of the \/\/(Fe'G) 6 15 even when
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the hand chain 40 is brought into contact wth the _hand chain
gui de 44. The hand chain guide 44 can be readi

i it erposing the attachnment portion 44a_het ween-t-he—-+ght ened
15p and the stay bolt 12 and fli THISSHEET HAS BERY | 449 of( the he
portion 44b into the fitting hole 46 of tREPLASEHe plate 1. utZ 7t 6EQ 1997
mountability can be further inproved_ @y_ fixing the afft ment
portion 44a to the tightened portion 15n. 15p rainl

a spot wel ding. -
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above- nenti oned enbodi nent. though the

Iacidentally, in the
mechanism 21 is assenbled in the
REPLACEMENT SHEET
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mgnual actuating mechanism 20, this overload
2% is not always needed and also the reduction

prevention mechani sm
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nay be onitted. Further. though the driving
at its axial opposite end portions by the radial earrmgs—is-: 9
provided in the wheel cover 15 and the gear cover 16. it hey7 FEg‘BQ? _

supported by the | oad sheave 3 or supporged at its axial one en

by one of the wheel cover 15 and the gear cover

i nternmedi ate shaft por

tion by the Ioad
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sheave 3. Next, functions and advantages of the abr’/&/é \t'%"h'f
invention as: constituted above wll be explained hereinafter.
Since the cover holding nenber 50 is provided separately from the
wheel cover 15 so that the wheel cover 15 can be rece.i..x.cgd_by_-.t_h.e—-eﬁ;ver
receiving portion 55 of +the cover holding nenber| REPAACEMENE SHEET |
bei ng tightened togetther with the cover 15 by the stay belts—3t2—ah—-gngugh
strength can be 0 & MAY 1998 '

MANUAL CHAIN BLOCK

The present invention relates to a manual chain block.
and more specifically to a manual chaim block having a load
sheave supported rotatably between a pair of side plates so
that the oad sheave <can be rotated by an actuating
Boeration of an actuating mechanism having a hand wheel to

wind up and unwind a2 load chain looped around the load

sheave,

In a conventional manual chain block adapted to rotate a
lbad sheave by operating an a;tuating mechanism having a
hand wheel. for example as disclosed in the Japanese Utility
Model Publication No. Sho. 40 (1965) - 8997. a wheel cover
for covering the actuating mechanism is attached to an
outside of a side »plate.’

As shown in Fig. 15, this wheel cover bas introducing
openings 103, 104 for a hand chain 102 1looped around 2 hand
wheel 101, formed in a lower portion of a cover body 100 on
its opposite sides relative to the hand wheal 101 and a
lower cover side wall 105 so formed integrally with the
cover body 100 between those introducing openings 103. 104
as to define lower opening edges of the introducing or;enings
103. 104 with the cover body 100. The cover body 100 is

fixedly secured by a plurality of stay bolts 106 to an



obtained in conparison wth the conventional enbodinment in which
the i ntroducing openings are forned by the cover side wall. the durable

strength of the | ower opening edge of the introducing “enh"‘.ig can—be

i ncreased and the strength of the cover holding  neneREPLAGEMENE 2SHEET,
obt ai ned sufficiently.

0 & MAY 1998
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actuating mechanism side side plate 107 of two side plates
107. 108 for supporting a load sheave (not illustrated) .

Incidentally. in Fig. 5. the symbol 109 designates a
gear cover and the symbol 110 does a hand chain guide.

But. the wheel cover having the above-mentioned
constitution is formed from a sheet metal. and the lower
caver side wall (05 defining the lower opening edges of the
introducing “openings 103, 104 is formed integrally with the
cover body 100 by a bending process. Thereupon, since the
lower cover side wall 105 is formed of the sheet metal
similarly to the cover body 100 and pushed and secured to
the side plate 107 by tightening nuts 1{! threadably engaged .
\q.l-ith the stay  bolts 106. its strength is not enough.
Therefore, the cover side wall 10S is formed comparative’ly
wide as shown in Fig. 1S. |

While the -opposite side edges of the cover side wall 105
define 'the introducing openings 103, 104, the cover side
wall * 10S is formed wide for attaining its sufficient
strength. Accordingly. the opposite side edges of the cover
side wall 105 come near to the introducing passages of the
hand chain .102 passing through the introducing openings 103.
104. When the. hand chain 102 is operated abruptly and
violently to- jump up or when a large load is imposed to the
hand chain 102 to inc.line the whole of the chain block. t'he‘
hand chain 102 is brought into contact with the edges of the

cover side wall 10S.

Thereby, there appear such problems that uncomfortable
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t he

I ntroduci ng openi ngs.

Thereupon, the Jlocations of the |ower opening edges
renote from the introducing passages 60 of |
passi ng through t he i ntroduci ng openings by
bet ween the side surfaces 51. 52 defining the |ower

can be

daac
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peculiar noises are generated and the cover side wall 105 s
deformed by repetition of the contact for a long ter'm use.
There is also such a deficiency that the cover side wall 105
is deformed and damaged by..an impact imposed from outside
thereto so that the hand chain 102 is hindered from passing

or peculiar noisas are generated during a normal usage.

[t is “a principal object of the opresent invention to
provide a manual chain block in which durable strength of
lower opening edges of 2a passage openings for a hand chain
in a wheel cover can be increased. the lower opening edges
of the passage openings are made remote from an introducing
passage for the hand chain to' decrease chances- of the
contact with the hand chain and to decrease chances of
generations of . peculiar noises correspondingly. the
durability can be improved and  generations of peculiar
noises can be restrained even when the band chain is brought
into ‘' contact with the wheel cover.

[t is another object of the present Iinvention to improve
the workability for mounting a hand chain guide to an
interior of a wl;xeel caover, to reinforce the wheel cover
sufficiently by a hand ©chain guide allowing to smoothly
guide the hand chain to a hand wheel and to enablé a user to
smoothly carry out a pulling operation of the hand chain
while pracessability of the wheel cover can be improved in
spite of the 'improvement of the workability.

Thus., for accomplishing the above-mentioned objects. the



Accordingly, it is possible to decrease the chances of contact
| of

with the hand chain to decrease the chances of

generation
noi ses and to | mprove t he durability. Furthg
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hol di ng menber 50 is formed as a separate nmenber fronh ﬁEBLMBfMNTcSHEETJ
Hots ; |

It is possible to restrain the generation of peculipgr—notrses
when the hand chain 40 is brought into contact theregw

decrease the weight in case that it is formed froma I} ght erira
as al um num
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invention resides in a manual chain block including, a load
sheave which is supported rotatably between a pair of side
plates and around which a load chain is looped, an
actuating mechanism which is disposed-outside one of the
side plates and ‘has a hand wheel for actuating the locad
sheave and a wheel cover which is attached to the one side
plate to cover the actuating mechanism and has introducing
openings for a hand chain looped around the hand wheel,
wherein between the introducing openings there is provided
a cover hol&img member -having side surfaces which face
introducing passages for the hand chain and def;ne lower
oﬁenimg edges of the introducing openings and a cover
recexv;ng portion for receiving the wheel cover located
between the introducing openings and the cover holdlnq
member is tightened together with the_cover to the side
plate by stay bolt means.

Conveniently, the respective side surfaces may be
disposed at locations spaced.apart from the introdq;ing
passages for the hand chain. Further, the cover holding
member may be formed from a vibration proof material, for
example such as cast iron, aluminum and synthetic resin.

Conveniently, between the introducing openings of the
wheel cover for the hand chain there may be provided a
short cover engaging piece having an arcuate cross-section,
and an engaging surface adapted to engage with an inner

surface of the cover engaging piece is formed
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menber 50 are di sposed at the |ocations renpte from

t he

respective side surfaces 51. 52 of the cover holding

passages 60 of the hand chain 40. even when the whdl ﬁEpl[A(}EIMfm‘ngmﬂock

is made to junp by an abrupt and violent operation jo
inclined by an effect of a large load. it 1is
the chances of contact of the hand chain 40

sur f aces

51. 52 to inprove its silencing effgqgct
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in the cover receiving portion of the cover holding member.
Further, a sea:t onto which the inner surface of the wheel
cover sits may be formed in the cover receiving portion
with a vibration absorbing material’ such as a rubker
packing being interpcsed between the seat and the inner
surface of the wheel cover.

Further, the wheel cover may bhe located radially
outside an outer peripheral portion of the hand wheel and
comprise an upper side portion having a cover side wall
extending to its turned down portions toward its left and
r'i.gnt sides, left and right side portions having the
J':ri'_t;roducing openings and extending along the outer
peripheral pdrtion of the hand wheel and a2 lower tightened
portion ﬁoined to the lower portions of those side porti;:ns
with protruding radially ~outward relative to the outer

peripheral portion of the hand wheel and adapted to sit on

thg cover holding member and to be tightened together .

therewith by the stay bolt.

The arrangement may include hand chain gquides each of
which comprises an attachment portion interposed between
a tightened portion of the wheel cover by the stay bolt and
the stay bolt,' a held portion adapted to h;e engaged and
held by the side plate, a guide portion formed between the
attachment portion and the held portion and facing the hand
wheel to guide-the hand chain looped around the hand wheel,

so that the hand chain guides can be secured between the

n{40 or
rease



| nprove the durability. Further, since the cover hol ding nenber 50 is

formed from
effectively

the vibration proof nmaterial, it 1is possible to
REPLACEMENT SHEET
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side plate and the tightened portions of the wheel cover
by tightening the stay bolts.

Further, an outer surface of the attachment portion
of the hand chain guide may be so formed as to coincide
with the inner surface of the cover side wall at the
tightened portions of the wheel cover. The guide portion
of the hand chain guide may having swelled-out portions,
swelled out toward wheel flanges of the hand wheel
respectively to oppose thereto, and these swelled-out
portions are oéposed to the wheel flanges with keeping a
smaller gap than a width of the hand chain to define a

guide passage for the hand chain together with the wheel

flanges therebetween.

The hand chain guide may be formed from a vibration
Proof material such as cast iron and aluminum. A vibration
Proof layer may be formed on the guide portion of the hand
chain gu}de at least on the side of hand wheel. Further,
a vibration absorbing material may be interposed between
the attachment portion of the hand chain gquide and the
tightened portion of the wheel cover.

Further, the attachment portion, of the hand chain
guide may be fixed to the tightened portion of the wheel
cover mainly by means of the spot welding. Further, the
held portion of the hand chain guide may be provided with
a2 lug protruded from its end portion so that the lug can

be fitted into a fitting hole formed in the side
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restrain the generation of unpleasant peculiar noises
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50.
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cover engaging piece 15i is disposed in H%ﬂfﬁ
the engagenent surface 54 is disposed in} ek
the cover engaging piece 15i can hol g frne cover nol gi
Ther ef ore. when an i npact 0 4 MAY 1998
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hand chain 40 1is brought into contact therew
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plate to hold the held portion by engagement with the side
plate.

The above and other objects, advantages and features
of the invention will become apparent when considered with
the following description of several examples of apparatus

according to the invention.

In the drawings:-

Fig. 1 is a vertical sectional view showing one
embodiment of a manual chain block according to the present
invention;

Fig. 2 is a front view showing a wheel cover portion;

Fig. 3 is a sectional view taken along the A-A line
in Fig. 2;

Fig. 4 is a secticnal view showing only the wheel
cover and taken along the B-B line in Fig. 2;

Fig. 5 is a side view showing the wheel cover portion;

Fig. 6 is a bottom view showing the wheel cover

portion;

Fig. 7 is a perspective view showing the wheel cover:
Fig. 8 is a perspective view showing a cover holding

member;

Fig. 9 is a sectional view taken along the C-C line

in Fig. 8&8;



I's inmposed to the wheel cover 15 fromoutside. it becones possible to

decrease a deformation of the cover 15 due to the rdfi I )
attained by holding the cover receiving portion gggﬂﬁﬁﬂﬁﬁﬂéSHESQ r

engaging piece 15i and to fix the cover 15 ontjo[tThe Side —p

| stably wthout causing a shift of its positijonn. (4 MRVrQoer
since the seat 53 is .forned in the cover receiVing portion 55

the vibration absorbing material 58 such s a

-]

age

and

Fig. 10 is a view viewed along the arrow line D;

Fig. 11 is a perspective view showing a hand chain
guide;

Fig. 12 is a plan view showing the hand chain guide;

Fig. 13 is a sectional view showing another embodiment
of a hand chain gquide;

Fig. 14 is a sectional view showing another embodiment
of a wheel cover correspondingly to Fig. 4; and

Fig. 15 is an explanatory view showing a conventional
embodiment. |

A manual chain block illustrated in Fig. 1 is a chain
block of the manual lifting and lowering type in which a
load sheave 3 around which a load chain (not illustrated)
is looped is-rqtatably supported between a pair of first
and second side plates 1, 2 through bearings 5, 6. A
driving shaft 7 is passed through a shaft bore of the load
sheave 3 with being provided one axial end with a hand

wheel 8



rubber packing is interposed between the seat 53 and the I nner
surface of the wheel cover 15. even though the hand ch A
contact with the cover hol di ng nenber 50, it becone;aéébﬁggg‘ﬁgﬁss*g%
effectively prevent |arge abnormal noises from bai%g generatedJ by

a resonance of the wheel cover 15 caused by contact Vi lbr8t4 ¢ 1998
transmtted to the cover 15 and to inprove a sound prpoff effect. mfe
the left and right side portions P5e. 15f of the wheel _

around which an endless hand chain 40 (refer to Fig. 2) is
looped. A transmission mechanism 10 provided with a
mechanical brake 9 is disposed between the hand wheel 8 and
the driving shaft 7. T{:e driving shaft 7 is provided at its
axial other end with 5 reduction gear mechanism [l having
a oplurality of reduction gears. ‘ A driving force is
transmitted to the load sheave 3 through the transmission
mechanism 10 and the reduction gear mechanism 11 by
actuating the hand wheel 8 throug.h the hand chain, so that a
hanging member (not i_IlustrajLed) comprising a hook and the
like connected to the load side of a load chain looped
around the load sheavé 3 can i:e lifted and lowered.

The side plates-1.- 2 are connected to each other by
“three pieces of stay bolts 12 with keeping a predetermined
space therebetween. A mounting shaft 14 for a hook 3 is
attached between one upper portions of those side plates |I.
2 at the locations along the tangential direction of the
load * sheave 3.

While a wheel cover 15 for covering the hand wheel 8 is
attached to the side plate 1| and fixed thereto by nuts 17
threadably engaged with the stay bolts 12, a gear cover 16
for covering the reduction gear mechanism 11 is attached to
the side plate 2 and also fixed thereto by the nuts 17.

The wheel cover 15 and the gear cover 16 are provided
with radial bearings 18. 19 for the driving shaft 7
respectively. so that the driving shaft 7 can be supported

rotatably at its axial opposite end portions by the covers



cover

26

15 provided wth the i nt roduci ng openings {5t 56~
formed as to extend al ong the outer peripheral portion pREPLACEMENT SHEET
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{S. 16 through the bearings 1S. 9 separately from the load
sheave 3. Thereupon. a predetermined clearance is kept
between the driving shaft 7 and a shaft bore of the load
sheave 3 which is supported rotatably by the side plates 1.
2 through bearing 5. 6.

The hand chain 40. the hand wheel 8 and the transmission
mechanism 10 constitute an actuating mechanism 20. and the
embodiment -illustrated in Figs. | and 2 is provided with an
overload prevention mechanism 21.

The transmission mechanism 10 comprises a driven hub 22
joined to the drive shaft 7 so as not to rotate relatively
thereto {threadably jointed to each other in Fig_s.). a
driving member 23 threadably engaged with the driving shaft
7. a reverse oprevention gear 24 interposed between the
respective flange portions of the driven hub 22 and, the
driving member 23 and supported rotatably lby the driven hub
22 and lining plates 25. 26 interposed respectively between
the 'driven hub 22 and the reverse prevention gear 24 and
between the reverse prevention gear 24 and the driving
member 23. A reverse -prevention pawl 27 meshed with the
reverse prevention gear 24 is swingably mounted to the side
plate 1 through a pawl shaft 28. This reverse prevention
pawl 27, the reverse prevention gear 24. the driven hub 22.
the driving member 23 and the lining plates 25, 26
constitute the mechanical brake 9.

The overload prevention mechanism 21 supports the hand

wheel 8 by a cylindrical boss portion 23a of the driving



the hand wheel 8 and the |ower tightened portion 15h is so forned as
to protrude radially outward relative to the outer per Q{E?' i

t he hand wheel 8, even though the hand chain 40 is ppe éi?gﬁﬁggfﬁ{é@
relative to the axial direction of the hand whee 8, it _is
possible to decrease such a -chance that the hand| ¢h@i% MM01998s

brought into contact with openind“edges of the intrpducing openings
15b. 15c formed in the side portions |5e. 15f and to festrain the

generati on of N
member 23 through a one-way clutch 29 allowing to rotate in

the normal driving direction. has a lining plate 30 disposed
between the flange portion of the driving member 23 and a
boss portion of the hand wheel 8, and also has a lining
plate 31 and a press plate 32 rotatable together with the
cylindrical boss -portion 23a and a resilient member 33
comprising an initially coned disc spring fitted in arder
onto the cylindrical boss portion 23a of the driving member
23 outside the hand wheel 8. and an wurging force setting
adjuster 34 threadably engaged with an end of the boss
portion 23a outside the resilient member .33 to optionally
set a siinoing lIoad of the hand wheel 8 relative to the
driving member 23 by -adjusting an urging force of the
resilient member 33.

Further, the reduction gear mechanism 11 comprises a
" first gear 35- formed . integﬁlly with a shaft end of the
driving shaft 7. a pair of second gears 37. 37 supported by
intermediate shafts 36, - 36 respectively so as to mesh with
the first gear 35, a pair of third gears 38. 38 provided in
the intermediate shafts 36, 36 and a fourth gear 39
connected to an extended portion of the load sheave 3 so as
to mesh with the third gears 38. 38.

Incidentally, in Fig. 1. the symbol 41 designates a
wheel stopping member interposed between an axial end face
of the driving member 23 and an outer ring 182 of the radial
bearing 18 to restrain an axial outward shift of the hand

wheel 8 through the driving member 23. the symbol 42 does a
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gui de portions
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stay bolt 12 an
to be engaged
fixed between

or mal noi ses. Since the hand chaip__guides 44

attachment portions 44a. the held pqrREPORCEMENT SHEEY t

44c with the attachnment portions
ween the tightened portions of the wheelf c
d the stay bolts 12 and the held portion 4
and held by the side plate 1. they
the tightened portigps of

pawl spring adapted to urge the reverse oprevention pawl 27
toward a reverse prevention gear 24, and the symbol 46 does
a chain kicker.

Thus, in the above mentioned construction, when the hand
wheel 8 is actuated in the normal direction by operating the
hand chain, the driving shaft 7 is driven through the
transmission mechanism 10 having the overload prevention
mechanism 21 and the mechanical brake 9 so that the driving
force is transmitted to the load sheave 3 through the
reduction gear mechanism 11 to rotate the load sheave 3.
Thereupon. the load sidé bortion of the load chain 4 looped
around the ‘load sheave -3, namely the -load side’ " portion
having a hook attached to its. leading end thereof for
hanging a cargo can be wound up to lift the cargo.

When a load larger than the slipping load set by the
adjuster 34' of the overload - prevention mechanism 2! acts on
the load side . portion of the load chain 4 at the time of
lifting the cargo, the hand wheel 8 slips re.lative to the
driving member 23 so that the cargo lifting after that is
stopped.  Thereupon. a level of the cargo lifted in that way
is held by an action of the mechanical brake 9.

When the lifted cargo is lowered., the hand chain 40 s
operated to actuate the hand wheel 8 in the reverse
direction. Thereupon, the driving member 23 is retreated
due to a screw effect by reversely actuating the hand wheel
8. so that the load sheave 3 is rotated reversely by

alternately repeating an action and an inaction of the

he

ed



the wheel cover 15 and the side plate 1 without cdu WA f
their positions by tightening the stay bolts 12 %WQ@I &‘éﬁ .
Onvng to that fixing therebetween wthout any wglding, It becpmgs
possible to inmprove the assenbling capability. Furlt fled. MAI 1888 {t e
hand chain guide 44 is forned separ at ely from {tHe__ wheel _coye
15 and fixed therebetween as nmentioned above. it is possible to
i nprove the workability of the wheel cover 15 and alsq_to inprove _the

processing accuracy. Furthernore. since the attachnent

mechanical brake 9 to carry out the «cargo lowering
gradually.

According to the present- invention. in the mangal chain
block having the above-mentioned constitution, lower opening
edges of introducing openings *13b. 15c -for the hand chain 40
formed in the wheel cover 15 are defined by using a cover
holding member 50, and the lower portion of the wheel cover
15 is fi.xedi'y secured conto the side plate | by the stay bolt
12 through the cover holding member SQ.

When explaining more in detail. as shown in Figs. 2 and
7. the wheel cover 15 is located radially outside the outer
peripheral surface of the hand wheel 8 and so configured as
to have an upper side portion 1Sd with a cover side wall 15a

having opposite side extended to its turned down portions

toward its left and right 'sides at 2 -predetermined height.

left and right side portions 15e, 15f ‘having the introducing
openings 15b. 1S¢ for the hand chain 40 and configured along
the -outer peripheral portion of the hand wheel 8, and a
lower tightened portion [5h joined to the lower portions of
those side portions {Se. (5f ~with protruding - radially
outward relative to the outer peripheral portion of the hand
wheel 8 so as to' have a bolt passing opening 15g for the
stay bolt 12 and adapted to sit on a seat 53 of the cover
holding member 50 and to be tightened together therewith by
the stay bolt 12.

n the lower tightened portion 15h of the wheel cover

15 there is provided a short cover engaging piece 15i joined
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to the side portions [Se. 15f having the introducing
openings 15b., 1S5c formed therein and having an arcuate
cross-section. and in the éenter portion of the wheel cover
IS there is provided a concaved portion [5j for holding the
radial bearing [8 therein. Qutside the concaved portion 15]
there are provided an annular rib 15k and reinforcement ribs
15r extending radially outward from the annular rib 15k.

The upper side portion lsd of the wheel cover 15 has
passing openings’ 1Sm’ for the stay bolts 15 formed at its
right and left corners together with  upper tightened
portions 150, 15p for nuts 17 threadably engaged with the
stay boits 12 so as to be fixed at three locations together
with the lower tightened portion 15h provided in the lower
portion of the wheel cover 15 when the nuts 1.7 are
tightened relative to the stay bolts. Between the corners
of the upper side portion ISd. there is provided a
reinforcement rib 1St running between the upper tightened
portions 15n. 1S5p. and along the side edge portions of the
respective  side portions 1Se. ISf there are provided
reinforcement ribs [Sx. 1S5y running. between the upper
tightened portions 15a, 1Sp and the lower tightened portion
I5h. These reinforcement ribs 15x. 1Sy can have opened
.Ieading ends as shown in Fig. 4. but preferably have closed
leading end portions in a pipe-like configuration as shown
in Fig. 14,

As shown in Figs. 8 through 10. the cover holding member

50 is formed like a stay having side surfaces 51. 52 which




of the assenbly position. In addition thereto. gshee—the _hand

chain guide 44 has the attachnent portion 44a int arquMngET

the tightened

and engaged with the side plate 1. it is possible
box-1i ke section together with the cover side wall 15a of
15 and the side plate 1. so that tHhe wheel cover 15 c
sufficiently by the hand-chain gui des 44.

d

h@m 0B, d

portion and the stay bolt 12 and the held

define the lower opening edges of the introducing openings
18b. 15¢c and is provided at its lengthwise one end '.portion
-with a cover receiving portion 55 having a seat 53 onto
which the inner surface of the lower tightened portion (Sh
of the wheel cover 15 sits and a curved .engagement surface
54 with which the inner surface of the engaging piece 15i
erigages and oprovided with at its lengthwise other end
portion with a pair of angular lugs 56, 57 adapted to fit
into a pair of angular fitting openings 43 formed in the
first side Dlafe 1. A passing opening 535 through which the
stay bolt 12 passes is formed in the seat 53. so that the
cover holding member 50 can be fixedly secured to the first
side plate 1 together with the cover 15 by tightening the
nuts 17 threadably engaged with the projecting portions of
the stay bolts -12 running along the insides of the side
surfaces 51." 52 and projected from the passing opening 53a
and the passing opening [Sg of the tightened ' portion 15h
respectively.

Thus. the cover holding member S0 can be fixedly secured
to the first side plate ‘1 together -with the wheel cover 15
by .tightening the nut 17 threadably engaged with the stay
bolt 12 at the lower side portion of the wheel cover 15 with
the inner surface of the Iower tightened portion [5h being
seated at the seat 53 of the cover holding member 50 and the
inner 'surface of the cover engaging piece !Si being engaged
with the engagement surface of the cover recei'ving portion

55. Also by tightening the nuts 17 threadably engaged with



Since the outer surface of the attachnent portion 44a

coincide with the inner surface of the cover si de wal
surface of the attachnent portion 44a is brought into
i nner surface of the cover side wall 15a or cones nea
Therefore. when an inpact is inposed thereon fro
cover side wall 15a is going to deform inward.

i's received by the stay bolts ofgthe high rigid

the stay bolts 12, the upper side portion 135d
cover |5 can be fixedly secured to the first

with the end faces of the cover side wall 15a

5 REPLACEMENT GHEETt
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But. that . I npact

(@)

ty—throughr—tie

of the wheel
side p(ate |

being kept in

contact with the first side plate | and the hand chain

guides 44. 44 to Dbe explained later interposed insides of

the upper tightened portions 15n. 15p as shown in Figs. 2

and 6. so that the end faces of the cover side wall 15a are

pushed against the first side plate | and the hand = chain

guides 44, 44 are fixedly secured between the
of the wupper tightened portions 15n. 15p and

.plate I.

inner surfaces

the first side

Accordingly. the wheel cover 185 can be stably secured to

the first side plate | by three pieces of stay bolts 12 as

well as the introducing openings {5b, 15¢

whose lower

opening edges are defined by the side surfaces 51. 52 of. the

cover holding. member S0 can be provided on the opposite left

and right sides of the wheel cover 15 under that secured

condition.

Since the cover holding member 50 is made from another

member separate from the Qheel cover 1S and formed like a
stay as shown in Fig. 8 to form the lower opening edges of
the introducing openings 1Sb, IS¢ by its side surfac-es 51,
52 in that way., it is possible to obtain a sufficient
strength in comparison with a conventional embodiment which
has the introducing openings formed by the cover éide walls.

Thereupon. since the cover holding member S50 can have

the sufficient strength as mentioned above. it is possible



attachnment portions 44a of +the hand chain guides REP (8
a deformation of the wheel cover 15 effectively. so t hat &F&%@i§m

function for the wheel cover 15 can be further I mpr ovied|. Si nce
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45 is formed in the guide portion |44c.
chain 40 junps within the wheel cover 15 : L
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to space apart the ©positions of the lower opening edges
fram the introducing passages 60 of the hand chain ‘.40 by
narrowing a space between the side surfaces S!, 52 defining
the lower opening edges. to decrease the chances of contact
with the hand chain 40 by locating the side surfaces 51, 52
at the positions spaced apart from the introducing passages
60 and to decrease the generation of the contact noises and
improve the durability. Further. since the cover holding
member 50 can be formed separately from the wheel cover 15
made of the steel plate, it can be made of a vibration proof
material such as cast iron. aluminum. synthetic resin and
iron. Therefore. silence effect can be attained by the
manufacturing from those materials. Thereupon. even when
the hand chain 40 is brought into contact ﬁheréwith. it is
possible to restrain the generation of peculiar noises and
at the same time to accomplish the decrease of weight by
using the light material such as aluminum.

In the above-mentioned embodiment. by disposing the
short cover engaging piece 15i of the arcuate cross section
in the lower portion of the wheel cover 15 and making the
engaging...piece 15i engage with the engagement surface 54 of

the cover receiving portion 55 of the cover holding.member

S0 the cover engaging member 15i can hold the cover -

receiving portion S5. Therefore. even when the impact s

imposed to the wheel cover 15 from outside. it is possible -

to decrease the deformation of the wheel.c.over 15 due to the

reinforcement attained by being held onto the - cover



28 it is possible to prevent the chain 40 from get'ting out of

the hand wheel 8 and it becones possible to cafr hi
operation of the hand chain 40. Since the hand CWM%MEQTWi S
formed from a vibration
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receiving portion 55 and to stably fix the wheel cover IS
onto the first side plate | without any shifting of its
position.

Further, in the above constitution. by interposing the
vibration absorbing material 58 such as a rubber packing
‘between ‘the seat 53 of the cover Treceiving portion S5 and
the inner surface of the tightened portion {5h adapted to
sit on the -'seat 53 it is possible to effectively prevent the
peculiar noises from being generated by the resonance of the
cover 15 to which vibrations are transmitted when the hand
chain 40 s brought into contact with the cove;-. holding
member 5Q. |

Since the configurations of the side portions 15e, ISf
of the wheel cover 15 rud along thé outer periphery of the
hand wheel 8 as well as the lower tightened portion 1i5h is
protruded radially downward outwardly relative to these side
portions 15Se. IS5f, it .is possible to decrease the chances of
contact of the hand chain 40 with the opening edges of the
introducing openings  15b. 15¢c formed in the side portions
15e. 1Sf to decrease the generation of unpleasant peculiar
noises even when the hand <chain 40 is operated slantly
toward the axial direction of the hand wheel 8.

Next, the hand chain guide 44 will be explained
hereinafter.

As shown in Figs. 2 and 3 and Figs. 6 and 7., the hand
chain guide 44 comprises an attachment portion 44a having a

bolt passing opening 441 and interposed between the
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proof material, even when the hand chain 40 is brought into contact
t he chain guides 44. it is possible T e
ation pecul i ar noi ses. According to the ﬁjﬁ"h@@‘?@m’ﬁ set
inclaim 11. since the vibration proof |ayer |4 Is forme bN
guide portion 44c of the ngg chain guide 44. s{]nﬁli‘%‘l 993&0  he
chain guide 44 formed fro the vibration proof material t
ssi bl e restrain the generation of peculiar noises even
t he chain 40 is brought into contact {therewth
tightened portion (5n. [5p of the wheel cover 15 and the

stay bolt 12, a held portion 44b adapted to be engage.d and

held by. the side plate | and a guide portion 44c formed

between the attachment portion 44a and the held portion 44b

and facing the hand wheel 8 to guide the hand chain 40

looped around the hand wheel 8 and is provided separately

from the wheel cover 15. The hand chain guides 44 are

fixedly secured between the side plate | and the_ tightened

portions 15a, 15p of the wheel cover 15 by tightening the

nuts 17 relative to the stay bolts 1[2.

When . further explaining in detail. the hand chain guide

44 is generally formed of a thick steel plate. As shown in

Figs. 1l and 12, an outer surface of the attachment portion

.inner surface of

442 is so formed as to coincide with the.

the cover side wall {Sa at the tig’ntened. portion 15a. 15p of

the wheel cover 1S. : When the -attachment portion 44a .is.

interposed between the tightened portions. 15n. 15p and a

stepped portion 12a - of the stay bolt .12, the outer surface

of the attachment portion 44a is brought into contact with

the inner surface of the cover side ‘wall 152 "as shown in

Fig. 12 or comes so near as to contact therewith. The guide

portion 44c comprises swelled out portions 44d. 44e swelled

out toward wheel flanges 8a. 8b of the hand wheel 8 to

oppose  thereto respectively and a concaved portion 44f
concaved relative to these swelled out portions 44d. 44e.
As shown in Fig. 3, the swelled out portions 44d. 44e are

opposed to the wheel flanges 8a. 8b .with keeping a smaller



Since the vibration absorbing material 49 such as the ry ' ]
I nt erposed between the attachnment portion 44a and the gi ﬁ%g@a&ﬁeﬁ

cover nto coq@aﬁé Wt
the hand chain guide 44, it is possible to preveni (ufphcd8% 1898

t he wheel

pecul i ar
cover 15.
claim 13.

Further, according to th

15, even when the hand chain is brought

from being generatgg by the resonange {of {he wheel
I nvention as get forth in

the "attachnment portions 44a of the __hand.  chaln

gap than a width of the hand chain 40 to define a sguide
passage 45 for the hand chain 40 together with the concaved
partion 44f between the the wheel flanges 8a. 8b.

Further. the held portion 44b is joined to the swelled
portion 44e with being provided at its end face with a lug
44g protruded toward the side plate 1. As a fitting hole 46
for receiving the lug 44g s for'm'ed', in the side plate | as
shown in Fig. 3, the lug 44g can be fitted into the fitting
hole 46 to hold the held portion 44b by the engagement with
the side plate 1.

Incidentally. it is preferable to keep the outer surface
of the concaved portion 44f of the guide portion 44c in .
contact with the stay bolt 12, but a small gap may be
provided therebetween. Further, the end face of the held
portion 44b is preferably brought into pressed contact with
the side plate 1 by tightening the nuts [7 relative to the
stay bolt 12, but a small gap may exist therebetween in the
case 'of engaging and holding by the lug 44e.

As mentioned above, since the hand chain guides 44. 44
are fixedly secur;ed at the tightened portions 15a, 15p
together with the cover holding member 50 by tightening the
nuts 17 relative to the stay bolts 12. the hand chain 40 can
be guided suitably by these bhand chain guides 44. 44
allowing the hand chain 40 to be smoothly operated.
Further. since each hand chain guide 44 is interposed
between the inner surface of the tightened portion [5n. 1[5p

and the stepped portion 12a of the stay bolt 12 so that its

O f



guides 44 are fixed to the tightened portions of the wh a‘K:PLsAOEHENTJSHEEW
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nmeans of a spot welding, it 1is possible to inprpve+he—ni-es

wor kability for interposing the hand chain guides 44| be
wheel cover 15 and the side bwqﬁmt‘%
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outer surface is brought into contact with the cover side
wall 15a at the tightened por;tions 1Sn. 15p or comés near
thereto as well as the held portion 44b is engaged and held
by the side plate 1. a box-like section can be defined
between the cover side wall 152 and the side plate | to
strongly "reinforce the wheel cover 15. Therefore. even when
the impact is imposed ‘ thereto from outside. it can be
received by’ the stay bolt 12 having a large rigidity through
the attachment portion 44a to effectively restrain the
deformation of the wheel cover I5.

Tt{e'reunq_n. .since the attachment portions 44a are
inieraosed between the tightened portions 15n. 1Sp and the
stepped portions 12a of the stay bolts 12 as well as the . lug
44 is merely fitted into the fitting hole 46 of the side
plate 1 and held by the engagement thersbetween, it s
.possible = to. attain . the above-mentioned -  sufficient
reinforcement and “to simplify the mounting. Further. since
the ‘'hand chain guides 44 are provided separately from the
wheel cover .15. it is possible to improve the processability
of the wheel cover 1S5. Since the hand chain guide 44 is a
small component part. its manufacturing accuracy can be
improved. Furthermore, since the attachment portions 44a
are interposed and fixed between the tightened portions 1Sna.
ISp and the stepped portions 122 of the stay bolts !2. the
assembling accuracy can be improved as well as shifts of
their positions can be avoided. : |

Further, by forming the hand chain guide 44 from the



29 plate 1. Thereupon, since that fixation is not intended to

rei nforce the wheel cover 15 by the hand chain gui des mm%g@%gi

i ntended to connect themfor preventing the separati¢n
possible to not only inprove the nmountability but al 4o |rei nfﬁéfﬁagm
cover 15 sufficiently by the above nentioned fixati on. 04 t
hel d portion 44b is provided with the |ug
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vibration proof material such as cast iron, aluminum and
synthetic resin besides being formed of the thick - stes|
plate it is possible to effectively restrain the generation
of peculiar noises even when the hand chain 40 is brought
into  contact  therewith.

As shown in Fig. 13. by ccating the whole surface of the
hand chain guide 44 or at least the surface thereof facing
the hand wheel 8 with the synthetic resin and the like so as
to form a vibration proof layer 48 it is possible to
effectively  restrain the  generation of peculiar noises
caused by the contact with the hand chain guide 44.

Further., as shown in Fig. 3. by interposing a vibraticn
absorbing material 49 such as the rubber packing between the
attachment portion 44a and the tightened portion 1(5a, (Sp it
is possible to prevent unpleasant peculiar noises from being
generated by the resonance of the wheel cover 15 even when
the hand chain 40 is brought into contact with the hand
chain ' guide 44.

The hand chain guide 44 can be readily mounted by
interposing the attachment portion 44a between the tightened
portion 15n. 15p and the stay bolt 12 and fitting the lug
44g of the held portion 44b into the fitting hole 46 of the
side plate 1. But. its mountability can be further improved
by fixing the attachment portion 44a to the . tightened
portion 135n, [Sp mainly by means of a spot welding.

Incidentally. in the above-mentioned embodiment, though

the overload prevention mechanism 21 is assembled in the



449 so that the lug 44g can be fitted into the fitting hole 46 formed in

the side plate 1 to hold the held portion 44b by enga
plate 1, the hand chain guide 44 can be strongly secur
side plate 1. Thereupon, the box-I|ike section defined
15a, thew side plate 1 and the hand chain guide 44 can
that the reinforcenent of the wheel cover 15 can be ac
securely by that box-like section.23
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manua] . actuating mechanism 20, this overload prevention
mechanism 21 is not always needed and also the r_éducticn
gear mechanism [l may be omitted.

Further. though the driving shaft 7 is supported at its
axial opposite end portions by the radial bearings 18. 19
provided in the wheel cover 15 and the gear cover [6. it may
be supported by the load sheave 3 or supported at its axial
one end partion by one of the wheel cover 1S5 and the gear
cover 16 ax.'ld at its intermediate shaft portion by the lcad

sheave 3.

Next. functions and advantages of the present invention

as constituted above will be explained hereinaftgr.

Since’ the cover holding member | S50 is provided separately
from the wheel cover 15 so that the wheel cover 15 can be
received by ‘ the cover receiving portion _55 of the cover
holding member SQ‘ and fixed by being tightened together with
the cover IS by the stay bolts 12, an enough strength can be
obtained in comparison with the conventional embodiment in
which the introducing op_enings are formed by the cover side
wall. the durable "strength of the lower opening.edge of the
introducing opening can be increased and the strength of the

cover holding member SO0 can be obtained sufficiently.

e

SO



It will be understood that the above description has been given with
reference to preferred enbodi nents of the invention. However, variouys

nodi fications may be made within the scope of the invengg fd
the follow ng clains. ﬁémc%ﬁs&ﬁ? m
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Thereupon. the locations of the lower opening edges can be
made’ remate from the introducing passages 60 of the hand
chain 40 passing through the introducing openings by
rarrowing a width betweeh the side surfaces 51, 52 defining
the lower  opening edges af the introducing  openings.
Accardingly, it is possible to decrease the chances of
centact with the hand chain, to decrease the chances of
generation “of noises and to improve the  durability.
Further, since the cover holding member 50 is formed as a
separate member from the wheel cover 15, it is possible ta
restrain the generétion of néculiar noises even when the
hand chain 40 is brought intd contact therewith and also to
decrease the weight in case that it is formed from. a light

material such as aluminum.

Since the respective side surfaces S5I, 52 of the cover
holding member 50 are disposed at the locations remote from
the ‘introducing passages 60 of the hand chain 40. even when
the whole of the chain block is made to jump by an abrupt
and violent operation of the hand chain 40 ér inclined by an
effect of a large 1load. it is npossible to decrease the
chances of contact of the hand chain 40 with the side
surfaces 51, 52 to improve its silencing effect and to

improve the durability.

Further, since the cover holding member 50 is formed from

the vibration proof material. it s pbssible to effectively

y



30 CLAI M5 1. A manual chain bl ock
I ncluding a pair of side plates (1,2), a load sheave3)—which is

supported rotatably bet ween said side plates and arour'RERMACEnfgrlgm

chain is | ooped, an actuating mechani sm (20) which i$ ¢-spesed aut Si
one (1) of said side plates and has a hand wheel 0 4 MAY 1998
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restrain the generation of unpleasant peculiar noises even

when the hand chain 40 is brought into coatact therewith.

Since the cover engaging piece !5i is disposed in the wheel
cover 15 and the engagement surface 54 is disposed in the
cover holding member 50. the cover engaging piece 151 can
hold the cover holding member 50. Therefore. when an impact
is imposed -‘to the wheel cover 15 from outside. it becomes
possible to decrease a deformation of the cover 15 due to
the reinforcement attained by holding the cover receiving
portion 55 by the cover engaging piece 15i and fo fix the
cover [S onto the side plate | stably without causing a

shift of its position.

Further, since the seat 53 is formed in the cover receiving
portion 55 and the vibration absorbing material 58 such as a
rubber packing is interposed between the- seat 53 and the
inner * surface of the wheel cover 15. even though the hand
chain 40 comes into contact with the cover holding member
50, it becomes possible to effectively prevent large
abnormal noises from being generated by a resaonance of the
wheel cover 15 caused by contact vibrations transmitted to

the cover 15 and to improve a sound proof effect.

Since the left and right side portions 1Se. 15f of the wheel
cover 15 provided with the introducing openings [Sb. 15¢ is

so formed as to extend along the outer peripheral portion of

He



(8) for actuating said | oad sheave (3) and a wheel covgr——Ft : '
attached to the one of said side plates (1) to cover [sHERLAGEMENT SIHEET

mechani sm (20) and has introducing openi ngs (15b, 15q) [

(40) | ooped around sai d hand wheel (8), wherein betwder zggdmeggggﬂ
e r !
{60)~

openi ngs (15b, 15c) there is provided a cover holding q
side surfaces (51, 52) which face i ntroduci ng passagés ) .
chain (40) and define | ower openi ngpggedges of said introduci ng openi ngs

the hand wheel 8 and the lower tightened portion [Sh is so
formed as to protrude radially outward relative to the'outer
peripheral portion of the hand wheel 8. even though the hand
chain 40 is operated slantly relative to the axial direction
of the hand wheel 8. it is possible to decrease such a
chance that the hand chain 40 is brought into contact with
opening edges of the introducing openings 15b. 15¢ formed in
the side portions 15e. 15f and to restrain the generation of

unpleasant abnormal neises.

Since the hand chain gdides 44 comprise the attachment
portions 44a.' the held portions 44b and- the guide portions
44c with the attachment porticns 44a being interposed
between the tightened portions of the wheel cover 15 by the
stay bolt 12 and the stay bolts 12 and the held portion 44b
being adapted to be engaged_ and held by .the’ side plate 1,
they can be strongly fixed betyveen the tightened portions of
the wheel cover 15 and the side plate 1 without causing a
shift of their positions by tightening the stay bolts 12
without welding. Owing to that fixing therebetween without
any welding, it becomes possible to improve the assembling
capability. Further, since the hand chain guide 44 is
formed separately from the wheel cover 15 and fixed
therebetween as mentioned above, it is possible to improve
the workability of the wheel cover 15 and also to improve
the processing accuracy. Furthermore. since the attachment

pcriions 44a are interposed between the tightened portions



(15b, 15c) and a cover receiving portion (55) for recej
cover (15) l|ocated between the introducing openi ngs

cover hol ding nenber (50) is ti ghtened together with
said side plate (1) by stay bolt nmeans (12). 2. A
as set forth in claim1l1, wherein sai d respective sid
are di sposed at | ocati ons spaced ap&ft fromsaid int
(60) for said hand chain (40).

REPLACEVIENTISHEERI

and the stay bolts 12 and fixed therebetween. it is possible
to improve the. assembling accuracy without causing a‘ shift
of the assembly position.

In addition thereto. since the hand chain guide 44 has
the attachment portion 44a interposed between the tightened
portion and the stay bolt 12 and the held portion 44b held
and engaged with tt;'e side plate . it is possible to define
a box-like 's'ectic.m together with the cover side wall 15%5a of
the wheel cover 15 and the side plate 1. so that the wheel
cover IS can be reinforced sufficiently by the hand chain

guides 44.

Since the outer sui-face of the attachment portion 442 is so
formed as to coincide with the inner surface of the cover
side wall 152. the outer surface of the attachment portion
442 is brought into contact with the inner surface of the
cover side wall 15a or comes near thereto. Therefore, when
an impact s imﬁosed thereon from outside, the cover side
wall 15a is going %o deform inward. But, that impact is
recgived by the stay bolts of the high rigidity thréugh the
attachment portions 44a of the hand chain guides 44 to
restrain a deformation of thg wheel cover 1[5 effectively, so
that a reinforcement function for the wheel cover 15 can be

further improved.

Since the guide passage 45 is formed in the -guide portion

43c. even the hand chain 40 jumps within the wheel cover 15,
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(50) is fornmed froma vibration proof malﬂlE iai SHEET
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it is possible to prevent the chain 40 from getting out of
the hand wheel 8 and it becomes possible to carry out a

smooth operation of the hand chain 40.

Since the hand chain guide 44 is formed from a vibration
proof material, even when the hand chain 40 is brought into
contact with the hand chain guides 44, it is possible to
restrain the generation of peculiar noises. According to
the invention as set forth in claim 1t., since the vibration
proof layer 48 is formed on the guide portion 44c of the
hand "chain guide 44. similarly to the hand chain guide 44
formed from the vibration proof material. it is possible to
restrain  the generation of peculiar noises even when the

hand chain- 40 is brought into contact therewith.

Since the_ vibration absorbing material 49 such as the rubber
pécking is interposed between .the attachment portion 44a and
the tightened portion of the wheel cover 15, even when the
haqd chain is brought into contact with the hand chain guide
44, it is possible to px;event unpleasant peculiar noises
from Dbeing generated by the resonance of the wheel cover 15.
Further, according to the invention as set forth in claim
13, since the attachment portions 44a of the hand chain
guides 44 are fixed to the tightened portions of the wheel
cover 15 Dby means of a spot welding. it is . possible to
improve the interposing workability for interposing _the' hand

chain guides 44 between the wheel cover "15 and the side
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chain block as set forth in claim]1,

cover has a short cover engaging piece (15i) having af WEE'ENT SHEET “

cross-section di sposed between the | ower portions of $aif—+nireducing
openi ngs (15b, 15c) for the hand chain, and an engagi
adapted to engage w th the inner surface of said cove
(15i) is forned in the cover receiving portion of sai
menber (50).

lgingagm 3@
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plate 1. Thereupon, since that fixation is not intended
to reinforce the wheel cover ls'Ey the hand chain gquides
44 but merely intended to connect them for preventing the
separation therebhetween, it is possible to not only improve
the mountability but also reinforce the wheel cover 15
sufficiently by the above mentioned fixation.

Since ‘the held portion 44b is provided with the lug
44g so that the lug 44g can be fitted into the fitting hole
46 formed in the side plate 1 to hold the held portion 44b
by engagement with tq; side plate 1, the hand chain guide
44 can be strongly secured and held by the side plate 1.
Thereupon, the bcx;like section defined by the side wa’l
15a, thew side plate 1 and the hand chain guide 44 can be
nade stronger so that the reinforcement of the wheel cover
15 can be accomplished ‘more securely by that box-like
section.

It will be understood that the above description has
been given with reference to preferred embodiments of the
invention. However, variocus modifications may be made
within the scope of the invention as defined by the

following clainms.




5. A manual chaln block as set forth in claim1l, wherej

at (53) onto which the inner Jﬁ%iéh&“gﬁ¥§%EgT

g TS s e

receiving p

A mEnudl ¢harn bl ock as set forth in claim1} wherein said

mheel cover (15)

cover side wal

cpv

Is |ocated radially outside an outer eripheral porti

on

}+>

of said hand wheel (8) and conprises an upper side porfion (15d) having
(15a) - 11
4. A manual chain block as set forth in claim 1, wherein

said wheel cover has a short cover engaging piede (151)
having an arcuate cross-section disposed between the lower
portions of said introducing openings (15b, 15¢) for the
hand chain, and an engaging surface (54) adapted to engage
with the inner surface of said cover engaging piece (15i)
is formed in the cover receiving portion of said cover
holding member (50).

5. A manual chain block as set forth in claim 1, wherein
said cover receiving portion has a seat (53) onto which the
inner surface of said wheel cover (15) sits, and a
vibration absorbing material (58) is interposed between the
seat (53) And the inner surface of said wheel cover (15).
6. A manual chain block as set forﬁh in claim 1, wherein
said wheel cover (15) is located radially'outside an outer
péfipheral portipn of said hand wheel (8) and comprises an
upper si&e portich (154) having a cbver side wall (1l5a)
extending to its turned down portions toward its left and
right sides, left and right side portiéns (15e, 15f) having
the introducing openings (15b, 15¢) for the hand chain and
extending along the outer peripheral portion of said hand
wheel (8) and a lower tightened portion (15h) joined to the
lower portions of said side portions (15e, 15f) with
protruding radially outward relative to the outer
peripheral portion of said hand wheel (8) anq adapted to
sit on said cover holding member (50) and to be tightened
together with said cover holding member by the stay bolt

means (12).



extending to its turned down portions toward its left and right sides,
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portion
to the |

*

_ owér portidns+of said side portions (15e, 15f) {wi{t B & HAY it
radially outward relative to the outer peripheral portiion_of said han

eel (8) and a |l ower tightened pdrtion (15h)méfine
ng

wheel (8) and adapted to sit on sai d coveryshol di ng nentper (50) and to be

ti ght ened

7. A manual chain block as set forth in claim 1, wherein
said hand chain guide (44) comprises an attachment portion
(44a) interposed between a tightened portion of said wheel
cover (15) by the stay bolt (12) and the stay bolt (12),
a held portion (44b) adapted to be engaged and held by said
side plate (1), a guide portion (44c) formed between said
attachment portion (44a) and said held portion (44b) and
facing sgid hand wheel (8) to guide said hand chain (40)
looped around said hand wheel (8), so that the hand chain
guides (44) can be secured between said side plate (1) and
the tightgned portions of said wheel cover (15) by
tightening the stay bolts (12).

é. A manual chain block as set forth in claim 7, wherein
the attachment portion of said hand chain guide has an
outer surface (44a) which coincides with the inner surface
of said cover side wall (15a) of the tightened portion of
the wheel cover (15).

9.. A manual chain block as set forth in claim 7, wherein
the guide portion (44c) of said hand chain guide (44) has
swellgg—out portions (44d, 44e) swelled out towards wheel
flanges (8a, 8b) of said hahd wheel (8) respectively to
oppose thereto, and these swelled-out portions (44d, 44e)
are opposed to the wheel flanges (8a) with keeping a
smaller gap than a width of the hand chain (40) to define
a éuide passage (45) for the hand chain (40) together with
the wheel flanges (8a, 8b) therebetween.

10. A manual chain block as set forth in claim 7, wherein

said hand chain guide (44) is formed from a vibration proof




t oget her mﬁth sai d cover hol ding nenber by the stay bolt nmeans (12).
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manual chainmbteek—as set forth in claim1l, wherein
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material.

11. A manual chain block as set forth in claim 7,.wherein
a vibration proof layer (48) is formed on the surface of
the guide portion (44c) of said hand chain guide (44) at
least on the side of hand wheel (8).

12. A manual chain block as set forth in claim 7, wherein
a vibration absorbing material (49) is interposed between
tﬁe attachment portion (44a) of said hand chain guide (44)
and tﬂe'tightenéd portion of said wheel cover (15).

13. A manual chain block as set forth in claim 7, wherein
the attachment portion (443) of said hand chain guide (44)
is fixed to the tightened portion of said wheel cover (15).
14. A manual chain block as set forth in claim 7, wherein
the ﬂeld portion (44b) of.said hand chain gquide (44) is
provided with a lug (44g) protruded from its end portion,
and said side plate (1) is prpvided.with a fitting hole

(46) qu receiving said lug (449).



said hand chain guide (44) conprises an attachnent portion (44a)

i nt er posed between a tightened portion of 'sai.d wheel coverf )by —the
stay bolt (12) and the stay bolt (12), a held portion (44 dd‘&f&lthToSﬂiﬁET

)
engaged and held by said side plate (1), a guide portion (44C) ftormed
between said attachnent portion (44a) and said held porti¢n (m@)t‘mpq?ﬁg
facing said hand wheel (8) to guide said hand chain (40) o¢ped aroun
n

said hand wheel (8), so that the hand chain guides (44) c be Secured

bet ween said side plate (1) and

-1 -
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the tightened portions of said wheel cover (15) by tightening the stay
bolts (12). 8. A manual chain block as set forth in claim7, wherein

the attachnent portion of said hand chai n guide has an Fﬁﬂ?a )
which coincides with the inner surface of said cover side @€§SB€§?

the tightened portion of the wheel cover (15). 9. A
as set forth in claim7, wherein the guide portion (44c)
chai n guide (44) has

nugal chain bl oc
OF 0 4 MAX 21988




swel | ed-out portions (44d, 44e) swelled out towards wheel

of said hand wheel (8) respectively to oppose thereto, and
swel | ed-out portions (44d, 44e) are opposed to the wheel fl
keeping a smaller gap than a width of the hand chain (40) t
gui de passage (45) for the hand chain (40) together with th
(8a, 8b) therebetween. 10. A nmanual
wherein said hand chain guide (44)

chain bl ock as set fort
is forned froma vibrati

FIG.3
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mat eri al . 11. A manual chain block as set forth in claim?7, wherein
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a vibration proof layer (48) is fornmed on the surface of the guide portion
(44c) of said hand chain guide (44) at |east on the side of hand wheel

(8). 12. A manual chain block as set forth in claim?7, ' :
vi bration absorbing material (49) is interposed between %@?EM@WWET
portion (44a) of said hand chain guide (44) and the tigpt Fned portion gf

sai d wheel cover (15). 13. A manual chain block as set joft8 & MAY 8% 7,
wherein the attachnment portion (44a) of said hand chai n{ guide (44)

-5 -




Is fixed to the tightened portion of said wheel cover (13).

14. A nmnual

chain block as set forth in claim7, wherein the held pp
said hand chain guide (44) is provided with a |ug (449)
end portion, and said side plate (1) is provided with a
for receiving said |ug (449).
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- CLAIMS

1. A manual chain block including a pair of side plates
(1,2), a load sheave (3) which is supported rotatably
between said side plates and around which a load chain is
looped, an actuating mechanism (20) which is disposed
outside one (1) of said side plates and has a hand wheel
(8) for actuating said load sheave (3) and a wheel cover
(15) which is attached to the one of said side plates (1)
to cover said actuating mechanism (20) and has introduciﬁéF-
openings (15b, 15c) for a hand chain (40) looped around
said hand wheel (8), wherein between said introducing
openings (15b, 15c) there is provided a cover holding
member (50) having side surfaces (51, 52) which face
introducing passages (60) for said hand chain (40) and
define lowerfopening edges of said introducing openings
{(15b, 15¢c) and a cover receiving portion (55) for receiving
said wheel cover (15) located between the introducing
openings (15b, 15c) and said cover holding member (50) is
tightened together with said cover (15) to said side plate
(1) by stay bolt means (12).

2. A manual chain block as set forth in claim 1, wherein
said respective side surfaces (51, 52) ére disposed at
locations spaced apart from said introducing passages (60)
for said hand chain (40).

3. A manual chain block as set forth in claim 1, wherein

said cover holding member (50) is formed from a vibration

proof material.



